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WORK PLAN SUPPLEMENT

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

This Supplement to the Work Plan has been prepared to provide

additional explanation for various aspects of the Work Plan prepared for

the Remedial Investigation/Feasibility Study (RI/FS) for the Crab

Orchard National Wildlife Refuge. Several minor corrections to the Work

Plan also are included. Additions and other changes are discussed

under the relevant headings of the original Work Plan.

SUPPLEMENT TO WORK PLAN - INTRODUCTION

Figure 1 of the Original Work Plan is amended by substituting

Attachment S-1. Sampling Site 8 was omitted from the earlier figure

and has now been added. In addition, the new Site 35 (see page 5 of

the July 31, 1985 Status Report) has been added to Attachment S-1.

A new Attachment S-2 has also been incorporated into this Supple-

ment to the Work Plan. Attachment S-2 shows the boundaries of the

entire Refuge and the locations of the study Site Croups within the

overall Refuge.

SUPPLEMENT TO WORK PLAN TASK 1 - DESCRIPTION OF CURRENT
SITUATION

A review of available background information and data was con-

ducted in March 1985 prior to development of the original Work Plan.

This review covered many of the references which are cited in Attach-

ment 2 of the original Work Plan as well as letters and memoranda which



are part of the public records. This document, titled "Review of

Available Information, Crab Orchard National Wildlife Refuge", is in-

cluded in this Work Plan Supplement as Attachment S-7. It covers

geographic, historic and hydrogeologic summary information, summaries

of previous analytical data, and discussions of the proposed sampling

programs. (Much of this information also will be included within the

Remedial Investigation Report (Task 6) ) .

SUPPLEMENT TO WORK PLAN TASK 3 - SITE INVESTIGATIONS

Rationale for Sampling and Analysis Plans for Each Site

The specific sampling and analysis rationale which was used

for selection of each sample taken at the Refuge (including depth,

location and compositing details) and the rationale for the analyt-

ical parameters selected for those samples is itemized on Attach-

ment S-4. The specific Rationale Factors cited in Attachment S-4

are defined and discussed in detail in Attachment S-3. Similar

logic was employed in selecting sampling details for many of the

sites; therefore, this logic is presented as "rationale factors"

defined in Attachment S-3 to avoid restating the same rationale for

a multitude of sites. Additional discussion of the general sampling

rationale is presented below.

Historic background information on each study site has been

provided by the Refuge Manager and is summarized for each study

site in Attachment 1 to Appendix B of the original Work Plan.

This brief background formed the basis for selection of sites by

the Refuge Manager for inclusion in the RI/FS program. This

background information in some cases suggested the types of



,„ contaminants which might be present at the site, based on the

knowledge of operations which may have contributed to the con-

tamination. In other cases, the background information available

is insufficient to narrow down the potential contaminants of con-
i *

cern. For example, at Site 19 it was reported that "chemicals

... were poured out...in the field." In these cases it is necessary to

develop an analytical strategy to screen for a broad range of

"** compounds to determine those of concern.

Field observations generally formed the basis for selecting
* *

specific sampling locations and compositing intervals. These

,» relevant field observations included the general topography and

drainage patterns, geologic features, areas of unusual soil or

"* sediment discoloration, stressed vegetative features, or evidence of

scattered, mounded or buried debris. The most significant field

observations were discussed in the text for each sampling site in

MI Attachment 1 of Appendix B of the original Work Plan. That

information is supplemented herein by field sketches prepared

during the initial site visits during the period of March 26 through

28, 1985 (see Attachment S-8, Field Reconnaissance Sketches), to
«

illustrate other minor features which also played a role in the

m< selection of specific sampling locations.

Rationale for Selection of Control Sites

Three control sites are established in the Work F3lan. Two of
m i

these, Sites 30 and 31, are control sites for soil and groundwater

»>, analyses. The third control site is a "lake control" incorporated

into the Site 34 (Crab Orchard Lake) sampling program.



,,, The Refuge Control, Site 31 (see original Work Plan, Appen-

dix B, page III-35), is established in an area remote from any

'" past industrial activities and adjacent to the Refuge Headquarters.

According to the Refuge Manager, previous analyses of
i •

groundwater near the Refuge Headquarters did not show the

)M presence of substances of concern. Sites 22 and 29, which are

located north of the Refuge control, are expected to drain west

""* and east, respectively, of the Refuge Control.

The Munition Control, Site 30 (see original Work Plan, Appen-
IIM

dix B, page III-34), was established for several reasons:

, (1) Previous experience of O'Brien & Gere at Department of

Defense munitions handling facilities showed slight back-

'*" ground levels of explosives residuals near bunker stor-

age facilities remote from other handling activities. This
*•

control site was established to determine if there is a

« similar dispersed presence of explosives residuals at this

facility.

** (2) The geology south of Crab Orchard Lake is significantly

different from that north of the Lake. The area now
:«

occupied by Crab Orchard Lake represents the approxi-

H mate boundary of glacial advancement during the glacial

epoch.

'"*' The Lake Control as a part of Site 34 (see original Work

Plan, Appendix B, page III-45) is located within the western end
.<!>

of the Lake. Previous samplings of biota and sediments have

„., indicated contaminant concentrations very low to undetectable in

this region of the Lake.



Rationale for Design of Analysis Sets

The rationale for selection of Analysis Sets is further clarified

on Attachment S-3. In addition, the following summary table

illustrates the major purpose of each Analysis set and lists the

sites where each is applies.

Anal.
Set

lllll

B

C

D

Sites
Applied

All

Area 9
LF

Cores

All

E

F

G

H

Lake

All

All

Area 9

Purpose

Screens for presence of toxic organics and quant-
ities all other parameters but PCDF/PCDD.

Area 9 Quantifies only PCB concentrations.

Determine spatial distribution of PCB's and
PCDF/PCDD in landfill in addition to other soil
Characteristics.

Screens for presence of toxic organics and
PCDF/PCDD in landfill in addition to other soil
parameters.

Quantifies constituents subject to primary and
secondary drinking water standards.

Verifies and quantifies toxic organics in samples
screened by Set A.

Verifies and quantifies toxic organics and
PCDF/PCDD in samples screened by Set A or set D.

Quantifies toxic organics and PCDF/PCDD in samples
which were not previously screened; other soil
characteristics as defined for Set D.

Because of the high costs associated with U.S. EPA Contract

Laboratory Procedure (CLP) organic analyses, the Phase I

sampling program relies on a program of screening to determine

those samples which should be subsequently analyzed by the full

CLP protocol. See page 11 of Appendix A (Quality Assurance

Project Plan) to the Work Plan. This allows sites to be screened



over a wide area for locations of concern and allows a broad11 n«

chemical characterization in a cost-effective manner. A different

"-' rationale is applied to Phase II as discussed below.

PCBs have previously been determined to be present at a
(:,»

number of sites on the Refuge. PCDFs and PCDDs have also been

analyzed for at a number of locations, although it is not known

whether they are elevated due to burning of PCB articles. DOI

'*• has requested that PCDF/PCDD analyses be included at a number

of sampling sites. Because of the expense associated with this
<>«•

analysis, the analytical program attempts to limit the number of

samples for PCDF/PCDD analysis. The sampling matrix in the

Work Plan includes at least one PCDF/PCDD analysis at each site

""* where organics or PCBs are anticipated to be present. The final

selection of sites for PCDF/PCDD analyses during Phase I (see
«IH

discussion of Phase I and Phase II, below) is to be determined

— prior to the Phase I (d) effort, after the screening analyses have

been completed. The final selection of sites for PCDF/PCDD

* analyses has now been completed and is indicated on Attachment

S-H. This table thus represents a modification to the original
'III! -'^--'- "" " - _.

Work Plan. Analysis sets C and D include PCDF/PCDD screening'.

,IM Analysis sets G and H include the full protocol analytical proce-

dure for PCDF/PCDD. ^, -^_,S ,,

pr: •'• •" ' • ,'-:' . . , . •

Phase I/Phase II
«•

The Phase I/Phase II sampling and analytical rationale was

.,,, explained in the Work Plan. See pages 7 through 13 and Table 3

of the Work Plan. In short, the purpose of Phase I is to deter-



mine if potential problems exist on a given site and to define the

range of chemical compounds which contribute to the problem.

The purpose of Phase II is to define the extent of contamination

(both laterally and vertically) so that remedial options may be

evaluated. For many of the sites on the Refuge, the Phase I

effort is analogous to an EPA FIT (Field Investigation Team)

evaluation, which normally precedes an RI/FS.

The Site Sampling Plan for water, sediments and biota in

Crab Orchard Lake, Site 34 (see Appendix B, page 111-46), states

that Phase II analyses will include only those parameters found at

concentrations of significance at any other site. U.S. EPA has

objected to this rationale. Therefore, it was agreed that one or

two samples of each matrix from Site 34 will be subjected to the

full suite of Set C parameters. The Work Plan is therefore amend-

ed by Attachment S-4 to include this change.

In addition, U.S. EPA had requested a copy of the Site

Operations Plan for Phase II activities including specifications and

rationale for sampling locations, types, depths and analyses. The

Work Plan is therefore amended to clarify that this will be provid-

ed.

Site Operations Plan

A site Operations Plan is provided in this Work Plan Supple-

ment as Attachment S-5.

Data Management Plan

A Data Management Plan is provided in this Work Plan Sup-

plement as Attachment S-6.



TASK 5 - SITE INVESTIGATION ANALYSIS

The wording of the final paragraph under Task 5, page 15 of the

original Work Plan should be revised to read as follows:

"A technical memorandum will be prepared by O'Brien & Gere

summarizing the hazard evaluation process and presenting the results of

the hazard assessment.

«Hf
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ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!((« RATIONALE FACTORS »»!
<See ATTACHMENT S-3)

! ANAL ! DEPTH ! LOCA- .'INTERVAL!
SET TION i NO.

***

3-
3-
3-
3-
3-
3-

***

4-
4-
4-

***

5-
5-
5-
5-

***

7A-
7A-
7ft-
7A-
7A-
7A-
7ft-
7ft-
7ft-
7ft-
7ft-
7ft-
7A-
7ft-
7A-
7A-
7A-

***

llft-
11A-

1
2
2
3
4
5

1
2
2

1
2
3
3

1
2
3
4
5
6
7
S
9
9
10
11
12
13
14
15
16

1
2

11

SOIL
SOIL
SOIL
SOIL

SEDIMENT
SEDIMENT

SOIL
SEDIMENT
SEDIMENT

WATER
SOIL

SEDIMENT
SEDIMENT

*2

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SEDIMENT
SEDIMENT

3:AREA 11 SOUTH LANDFILL

NORTH BANK
SOUTH BANK
SOUTH BANK
EAST MOUND
MARSH

LOWER STREAM

4:AREA 11 NORTH

BARE PATCHES
SWAMPY SED.
SWAMPY SED.

5: AREA 11 ACID

POND WATER
DEAD TREE AREA
POND SED.
POND SED.

7A:D AREA NORTH

LOW SPOTS-SURF
LOW SPOTS-1 FT
LOW SPOTS-2 FT
LOW SPOTS-3 FT
TRANSECT A-SURF
TRANSECT A-1FT
TRANSECT A-2FT
TRANSECT A-3FT
TRANSECT B-SURF
TRANSECT B-SURF
TRANSECT B-1FT
TRANSECT B-2FT
TRANSECT B-3FT
TRANSECT C-SURF
TRANSECT C-1FT
TRANSECT C-£FT
TRANSECT C-3FT

11A:P AREA NORTH

WEST SWALE
EAST SWALE

COMP.
COMP.
COMP.
COMP.
COMP.
COMP.

6
6
6
4
10
10

GRABS
GRABS
GRABS
GRABS
GRABS
GRABS

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

A
A
F
A
D
A

I
I
I
I
K
K

P
P
P
P
R,S

P.R.S

Y
Y
V -""'

w /
Y
Y

LANDFILL

COMP.
COMP.
COMP.

POND

COMP.
COMP.
COMP.
COMP.

LAWN

COMP.
COMP-.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP'.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP.

COMP.
COMP.

6
6
6

4
4
4
4

a
a
a
a
3
3
3
3
3
3
3
3
3
3
3
3
3

3
7

GRABS
GRABS
GRABS

GRABS
GRABS
GRABS
GRABS

GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS

GRABS
GRABS

0-1 FT
0-1 FT
0-1 FT

SURFACE
0-1 FT
0-1 FT
0-1 FT

SURFACE
6-12 INCHES
1-2 FEET
2-3 FEET
SURFACE
6-12 INCHES
1-2 FEET
2-3 FEET
SURFACE
SURFACE

6-12 INCHES
1-2 FEET
2-3 FEET
SURFACE

6-12 INCHES
1-2 FEET
2-3 FEET

0-1 FT
0-1 FT

D
A
F

A
A
A
F

AfOVA^
ft+OVfi
A+OVA
A+OVA
A+OVA
A+OVA
A+OVA
A+OVA
A+OVA

F
A+OVA
A+OVA
A+OVA
A+OVA
A+OVA
A+OVA
A+OVA

A
A

I
K
K

N
K
K
K

jf \

I
M
M
M
J
M
M
M
J
M
M
M
M
J
M
M
M

J,K
J.K

P,U
R
R

R
P,R,U

R
R

U
U
U
U
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q

Q,R
Q.R

Y
X
X

Y
Y
Y
Y

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!«« RATIONALE FACTORS »»!
(See ATTACHMENT S-3J

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION 4 NO.

11A-
11A-
11A-
11A-
11A-
11A-
11A-

3
3
4
5
&
7
d

SEDIMENT
SEDIMENT
SEDIMENT
SOIL
SOIL
SOIL
SOIL

NORTH SWALE 1
NORTH SWALE 1
NORTH SWALE 2
LOADING DOCK
NORTH DOOR

EAST LOAD AREA
STEAMHOUSE DOOR

COMP.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP.

&
&
3
3
2
3
2

GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

A
F
A
A
A
A
A

J,K
J,K
J,K
J
J
J
J

Q,R
Q.R
Q.R
Q
Q
Q
Q

X
X
X
w
w
w
w

*** 7:0 AREA SOUTHEAST DRAINAGE

7-
7-

***

6-
a-

***

9-
9-

***

10-
10-
10-

«**

11-
11-
11-

***

20-
20-
20-

***

12-
12-
12-

1
2

WATER
SEDIMENT

D-SE WATER
D-SE SEDIMENT

COMP.
COMP.

4
4
GRABS
GRABS

SURFACE
0-1 FT

A
A

N
K

R
R

w
w

3:D AREA SOUTHWEST DRAINAGE

1
2

WATER
SEDIMENT

D-SW WATER
D-SW SEDIMENT

COMP.
COMP.

2
4
GRABS
GRABS

SURFACE
0-1 FT

A
A

N
K

R
R

w
w

9:D AREA NORTHWEST DRAINAGE

1
2

WATER
SEDIMENT

P-NW WATER
P-NW SEDIMENT

COMP.
COMP.

4
4
GRABS
GRABS

SURFACE
0-1 FT

A
A

N
K

R
R

w
u

10:WATERWORKS NORTH DRAINAGE

1
I
2

WATER
SEDIMENT
SEDIMENT

fM~N Mn I tn

WW-N SEDIMENT
WW-N SEDIMENT

COMP.
COMP.
COMP.

4
4
4

GRABS
GRABS
GRABS

SURFACE
0-1 FT
0-1 FT

A
D
G

N
K
K

R.S
R,S
R,5

w
w
w

11:P AREA SOUTHEAST DRAINAGE

1
2
2

1
2
2

1
2
2

WATER
SEDIMENT
SEDIMENT

WATER
SEDIMENT
SEDIMENT

13

WATER
SEDIMENT
SEDIMENT

P-SE WATER
P-SE SEDIMENT
P-SE SEDIMENT

20:D AREA SOUTH

D SOUTH
D SOUTH
D SOUTH

COMP.
COMP.
COMP.

COMP.
COMP.
COMP.

4
4
4

4
4
4

GRABS
GRABS
GRABS

GRABS
GRABS
GRABS

SURFACE
0-1 FT
0>-1 FT

SURFACE
0-1 FT
0-1 FT

A
A
F

A
A
F

N
K
K

N
K
K

R
R
R

R
R
R

w
w
w

X
X
X

12:AREA 14 LANDFILL

DRAINAGE CHANNEL
DRAINAGE CHANNEL
DRAINAGE CHANNEL

COMP.
COMP.
COMP.

4
4
4

GRABS
GRABS
GRABS

SURFACE
0-1 FT
0-1 FT

A
A
G

N
I.K
I,K

P. ft
P,R
P,H

w
w
w
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ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. I MATRIX! NAME TYPE DEPTH

!(((( RATIONALE FACTORS »»!
(See ATTACHMENT S-3)

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION 4 NO.

12- 3 SOIL BLACK RESIDUE COMP. 4 BRASS

*** 13:AREA 14 CHANGE HOUSE SITE

13- 1 SOIL TRANSECT 1 COMP. 10 6RABS
13- 2 SOIL TRANSECT 2 COMP. 10 GRABS
13- 3 SOIL TRANSECT 3 COMP. 10 GRABS
13- 4 SOIL TRANSECT 4 COMP. 10 GRABS
13- 5 SOIL TRANSECT 5 COMP. 10 GRABS
13- 6 SOIL TRANSECT & COMP. 10 GRABS

*** 14:AREA 14 SOLVENT STORAGE

14- 1 WATER DITCH NORTH COMP. 6 GRABS
14- 2 SEDIMENT DITCH NORTH COMP. G GRABS
14- 3 WATER DITCH SOUTH COMP. 6 GRABS
14- 4 SEDIMENT DITCH SOUTH COMP. S GRABS
14- 4 SEDIMENT DITCH SOUTH COMP. 6 GRABS

*** 14 15:AREA 7 PLATING POND

15- 1 WATER PLATING POND COMP. 4 GRABS
15- 2 SEDIMENT PLATING POND CGMP. 4 GRABS
15- 3 WATER MONITOR WELL SINGLE SAMPLE

*** 16:flfi£« 7 INDUSTRIAL SITE

1&- 1 WATER DITCH NO. 1 COMP. 2 GRABS
16- 2 SEDIMENT DITCH NO. 1 COMP. 2 GRABS
16- 3 WATER DITCH NO. 2 COMP. 2 GRABS
16- 4 SEDIMENT DITCH NO. 2 COMP. 2 GRABS
16- 4 SEDIMENT DITCH NO. 2 COMP. 2 GRABS
16- 5 WATER DITCH NO. 3 COMP. 2 GRABS
16- 6 SEDIMENT DITCH NO. 3 COMP. £ GRABS
16- 7 WATER DITCH NO. 4 COMP. 2 GRABS
16- a SEDIMENT DITCH NO. 4 COMP. 2 GRABS
16- 9 SOIL BLDG 3-4 FRONT COMP. 12 GRABS
16- 10 SOIL BLDG 3-4 BACK COMP1. & GRABS
16- 10 SOIL BLDG 3-4 BACK COMP. 6 GRABS
16- 11 SOIL BLDG 3-5 FRONT COMP. & GRABS
16- IS SOIL BLDG 3-5 BACK COMP. 12 GRABS
16- 13 SOIL 6LD6 4-4 FSOMT COUP. 6 GRfiBS
16- 14 SOIL BLDG 4-4 BACK COMP. S GRABS
16- 15 SOIL BLDG 5-243 FRONT COMP. 12 GRABS
15- 15 SOIL BLDG 5-243 FRONT COMP. 12 GRABS
16-16 SOIL BLDG 5-243 BACK CDMP. 6 GRABS

0-1 FT

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

SURFACE
0-1 FT
SURFACE
0-1 FT
0-1 FT

SURFACE
0-1 FT
BAILER

SURFACE
0-1 FT
SURFACE
0-1 FT
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT
0-1 FT
0-1 FT
SURFACE
0-1 FT
0-1 FT
SURFACE
SURFACE
0-1 FT

D

A
A
A
A
A
A

A
A
A
A
F

A
A
I

A
A
A
A
F
A
A
A
A
D
A
G
A
A
ft
A
D
F
A

I

J
J
J
J
J
J

N
K
N
K
K

N
K
-

N
K
N
K
K
N
K
N
K
I
J
J
J
I
J
J
I
I
J

P,U

Q
Q
Q
Q
Q
Q

Q,R
Q,R
Q,fl
Q,R
Q,R

Q
0
0

R,S
R.S
R
R
R
R
*
R
R
•P
Q
Q
Q
P
Q
Q
P
P
Q

W

Y
Y
V
Y
Y
Y

Y
Y
Y
Y
Y

Y
Y
-

U
W
W
u
W
W
u
w
u
Y
X
X
X
Y
X-
X
Y
Y
X



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

*** 17 £i:SOUTHEAST CORNER FIELD

21- 1 SOIL TRANSECT 1 COMP. 6 GRABS

!((« RATIONALE FACTORS »»!
(See ATTACHMENT 5-3)

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION i NO.

16- 17

***

17- 1
17- 2
17- 2
17- 3
17- 4
17- 5
17- 6
17- 6
17- 7
17- &
17- 9
17- 10
17- 11
17- 12
17- 13

***

18- 1
18- 2
15- 3
16- 4
16- 4

t*t

19- 1
15- 2
19- 3
IS- 3
19- 4
15- 5

***

30- 1
30- 1
30- 2

SOIL

15

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
WATER
WATER
WATER
WATER
WATER
WATER

tt6

SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
WATER

BUG 6-1 CONTROL COMP. 6 GRABS

17:JOB CORPS LANDFILL

SOIL GRID 1 COMP. 5 GRABS
SOIL GRID 2 COMP. 5 GRABS
SOIL GRID 2 COMP. 5 GRABS
SOIL GRID 3 COMP. 5 GRABS
SOIL GRID 4 COMP. 5 GRABS
SOIL GRID 5 COMP. 5 GRABS
BARE PATCH 1 COMP. 2 GRABS
BARE PATCH 1 COMP. 2 GRABS
BARE PATCH 2 COMP. 2 GRABS
WELL 17-1 SINGLE SAMPLE
WELL 17-2 SINGLE SAMPLE
WELL 17-3 SINGLE SAMPLE
WELL 17-4 SINGLE SAMPLE
POND NO. 1 SINGLE SAMPLE
POND NO. 2 SINGLE SAMPLE

16:AREA 13 LOADING PLATFORM

LOADING DOCK N COMP. 20 GRABS
LOADING DOCK S COMP. 20 GRABS
LOADING DOCK E COMP. 2 GRABS
LOADING DOCK W COMP. 2 GRABS
LOADING DOCK W COMP. 2 GRABS

15:AREA 13 BUNKER 1-3

SOIL GRID NE COMP. 14 GRABS
SOIL GRID SE COMP. 14 GRABS
SOIL GRID NW COMP. 14 GRABS
SOIL GRID NW COMP. 14 GRABS

SOIL GRID FRONT COMP. 10 GRABS
BR. PATCH TRANSECT COMP. 3 GRABS

30:MUNITIONS CONTROL SITE

MUNITION CONTROL SINGLE SAMPLE
MUNITION CONTROL SINGLE SAMPLE
MUNITION CONTROL SINGLE SAMPLE

0-1 FT

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
SURFACE
BAILER
BAILER
BAILER
BAILER
SURFACE
SURFACE

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

SURFACE
SURFACE
BAILER

A

A
A
G
D
A
A
D
G
A
I
I
I
I
A
A

A
A
A
A
F

A
A
A
F
A
A

D
G
I

J

I
I
I
I
I
I
I
I
I
-

-
-
-
K,N
K,N

J
J
J
I
I

J
J
J
J
J
J

_

-
-

Q

P
P
P
P
P
P
P,U
P.U
P,U
-
-
-
-
R
R

Q
Q
Q
P.Q
P,Q

Q
Q
Q
Q
Q
Q.U

T
T
T

X
X
X
X
X
X
W
W
W

Y
Y
U
U
W

W
U
U

0-1 FT
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ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!<«( RATIONALE FACTORS »»!
(See ATTACHMENT S-3)

! ANAL ! DEPTH ! LOCA- .'INTERVAL!
SET TION t NO.

21-
21-
21-
21-

*«*

22-
22-
22-

»*

24-
24-
24-
24-

***

25-
25-
25-
25-
25-
25-
25-

***

26-
26-
26-
26-
26-

*t*

27-
27-

***

28-
26-
28-

1
2
3
4

1
2
2

1
1
2
2

1
2
3
3
4
5
6

SOIL
SOIL
SOIL
SOIL

id

WATER
SEDIMENT
SEDIMENT

WATER
WATER

SEDIMENT
SEDIMENT

WATER
SEDIMENT
SEDIMENT
WATER

SEDIMENT
WATER

SEDIMENT

TRANSECT 1
TRANSECT 2
TRANSECT 3
TRANSECT 4

COMP.
COMP.
COMP.
COMP.

6
6
6
6

GRABS
GRABS
GRABS
GRABS

0-1 FT
0-1 FT
0-1 FT
0-1 FT

F
A
A
A

J
J
J
J

Q
Q
Q
0

Y
Y
Y
Y

22:OLD REFUGE SHOP

POOL WATER
STREAM SEDIMENTS
STREAM SEDIMENTS

24:PEP5I-WEST

PEPSI -WEST
PEPSI-WEST
PEPSI-WEST
PEPSI -WEST

25:C.O. CREEK AT

COC DOWNSTREAM
COC DOWNSTREAM
COC DOWNSTREAM
COC UPSTREAM
COC UPSTREAM

LF POND
LF POND

SINGLE
COMP.
COMP.

COMP.
COMP.
COMP.
COMP.

MARION

COMP.
COMP.
COMP.
COMP.
COMP.
COMP.
COMP.

2
2

3
3
3
3

GRAB
GRABS
GRABS

GRABS
GRABS
GRABS
GRABS

SURFACE
0-1 FT
0-1 FT

SURFACE
SURFACE
0-1 FT
0-1 FT

A
A
F

A
F
A
F

K,N
K
K

K,N
K.N
K
K

P
Q,R
Q,R

R
R
R
R

W
W
w

w
w
w
w

LF

3
3
3
3
3
3
3

GRABS
GRABS
GRABS
GRABS
GRABS
GRABS
GRABS

SURFACE
0-1 FT
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT

A
D
G
A
A
A
A

K.N
K
K
-
-
K.N
K

R
R
R
T
T
R
R

w
w
w
w
w
w
w

26:C.O. CREEK BELOW MARION STP

1
2
3
3
4

WATER
SEDIMENT
SEDIMENT

WATER
SEDIMENT

COC AT S. CARBON
COC AT S. CARBON
COC AT S. CARBON
COC AT COURT ST.
COC AT COURT ST.

COMP.
COMP.
COMP.
COMP.
COMP.

27:C.O. CREEK BELOW 157

1
2

WATER
SEDIMENT

COC AT CHAMMNESS
COC AT CHAMMNESS

COMP.
COMP.

3
3
3
3
3

GRABS
GRABS
GRABS
GRABS
GRABS

SURFACE
0-1 FT
0-1 FT
SURFACE
0-1 FT

A
A
G
A
A

K,N
K
K
K.N
K

R
R
R
R
R

w
w
w
w
w

DREDGE

3
3
GRABS
GRABS

SURFACE
0-1 FT

A
D

K,N
K

R,S
R.S

w
w

»9 23:WATER TOWER LANDFILL

1
2
2

SOIL
SOIL
SOIL

MAIN GULLY
TRANS. GULLY
TRANS. GULLY

COMP.
COMP.
COMP.

8
6
6

GRABS
GRABS
GRABS

0-1 FT
0-1 FT
0-1 FT

D
A
G

K
I.K
I.K

R.iJ
P.R
P,R

X
X
X



ATTACHMENT 5-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!<{(( RATIONALE FACTORS »»!
(See ATTACHMENT 3-3)

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION 4 NO.

28- 3
28- 4
28- 5
28- 6
28- 7
28- fl
28- 9
28- 10
28- 11
26- 12
28- 13
28- 14

***

29- 1
25- £
29- 2
25- 3
29- 4
29- 5
29- 6
29- 7
29- 8
29- 9
29- 10
25- 11

•***

32- i
32- 2
32- 3
32- 4
32- 5
32- 6
32- 7
32- 8
32- 5
32- 10
32- 11
32- 12
32- 13
32- 14
32- 15
32- 16

SOIL SOIL GRID 1 COMP. 6 GRABS
SOIL SOIL GRID 2 COMP. 6 GRABS
SOIL SOIL GRID 3 COMP. 6 GRABS
SOIL SOIL GRID 4 CO*. 6 GRABS
WATER WELL 28-1 SINGLE GRAB
WATER WELL 26-2 SINGLE GRAB
SOIL SOUTH END OF DITCH GRAB
SOIL NORTH END OF DITCH GRAB
SOIL NORTH OF 28-4 GRAB
SOIL NORTHWEST OF 26-3 GRAB
SOIL N. FIELD-OLD 28-9 GRAB
SOIL GULLY GRAB

110 25:FIRE STATION LANDFILL

SOIL EAST FACE 1 COMP. 12 GRABS
SOIL EAST FACE 2 COMP. 12 GRABS
SOIL EAST FACE 2 COMP. 12 GRABS
SOIL EAST FACE 3 COMP. 12 GRABS
SOIL EAST FACE 4 COMP. 12 GRABS
SOIL NORTH FACE 1 COMP. 12 GRABS
SOIL NORTH FACE 2 COMP. 12 GRABS
SOIL NORTH FACE 3 COMP. 12 GRABS
WATER WELL 29-1 SINGLE GRAB
WATER WELL 29-2 SINGLE GRAB
WATER WELL 29-3 SINGLE GRAB
WATER WELL 29-4 SINGLE GRAB

411 32:AREA 9 LANDFILL

SOIL SOIL GRID 1 COMP. 6 1' DEPTHS
SOIL SOIL GRID 1-0 TOP CORE COMP.
SOIL SOIL GRID 1-1 MID CORE COMP.
SOIL SOIL GRID 1-2 &07 CORE COMP.
SOIL SOIL GRID 2 COMP. 61 'DEPTHS
SOIL SOIL GRID 2-0 TOP CORE COMP.
SOIL SOIL GRID 2-1 MID CORE COMP.
SOIL SOIL GRID 2-2 BOT CORE COMP.
SOIL SOIL GRID 3 COMP. 61 'DEPTHS
SOIL SOIL GRID 3-0 TOP CORE COMP.
50k SOIL GRID 3-1 MO CORE COMP.
SOIL SOIL GRID 3-2 BOT CORE COMP.
SOIL SOIL GRID 4 COMP. 61' DEPTHS
SOIL SOIL GRID 4-0 TOP CORE COMP'.
SOIL SOIL 6RID 4-1 MID CORE COMP.
SOIL SOIL GRID 4-2 BOT CORE COMP.

0-1 FT
0-1 FT
0-1 FT
0-1 FT
BAILER
BAILER
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

041 FT
041 FT
041 FT
041 FT
041 FT
041 FT
041 FT
041 FT
BAILER
BAILER
BAILER
BAILER

0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 IwCrt
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'

A
A
A
A
I
I
A
A
A
A
A
A

A
A
G
D
A
A
D
A
I
I
I
I

H
C
C
C
H
C
C
C
H
C
C
C
H
C
C
C

J
J
J
J
-
-
u
I,K
I
»

I
I.K

I
I
I
I
I
I
I
I
-
-
-
-

L.M
I

L,M
L.M
L,M
I

L,M
L.M
L,M
I

L,M
L.M
L,M
I

L,M
L.M

Q
Q
Q
Q
V
V

p,fi
P.R
P
P
P
P.R

P
P
P
P
P
P
P
P
T
V
V
V

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

X
X
X
X
w
w
w
w
w
w
w
w

X
X
X
X
X
X
X
X
w
w
w
w

z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z



"III

ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!«« RATIONALE FACTORS »»!
(See ATTACHMENT 5-3)

.' ANAL ! DEPTH ) LOCA- .'INTERVAL!
SET TION i NO.

32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
3£-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-
32-

17
16
19
20
21
22
23
24
25
26
27
28
23
30
31
32
33
34
35
36
37
3d
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
5d
55
60
61
62

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
WATER
WATER

SOIL GRID 5
SOIL
SOIL
SOIL

GRID 5-0
GRID 5-1
GRID 5-2

SOIL GRID 6
SOIL
SOIL
SOIL

GRID 6-0
GRID 6-1
GRID 6-2

SOIL GRID 7
SOIL
SOIL
SOIL

GRID 7-0
GRID 7-1
GRID 7-2

SOIL GRID d
SOIL
SOIL
SOIL

GRID 8-0
GRID 3-1
GRID 6-2

SOIL GRID 5
SOIL
SOIL
SOIL

NORTH
NORTH

GRID 9-0
GRID 5-1
GRID 9-2
TRANSECT 1
TRANSECT 1

EAST TRANSECT 1
EAST TRANSECT 2
SOUTH
SOUTH
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.
INT.

TRANSECT 1
TRANSECT 2
CREEK 1-0
CREEK 1-1
CREEK 1-2
CREEK 2-0
CREEK 2-1
CREEK 2-2
CREEK 3-0
CREEK 3-1
CREEK 3-2
CREEK 4-0
CREEK 4-1
CREEK 4-2
CREEK 5-0
CREEK 5-1
CREEK 5-2
CREEK 6-0
CREEK 6-1
CREEK 6-2
kELL 1
WELL 2

COMP. frl' DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
COMP. 31 'DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
COMP. &!' DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
COMP. «' DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
COMP. *!' DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
CQMP.M'INTRVL
COMP.WINTRvL
COMP.&3MNTRVL
COMP.fcj'INTRvL
CQMP.&3MNTRVL
COMP.C-3'INTRVL

GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB

SINGLE SAMPLE
SINGLE SAMPLE

0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET
BAILER
BAILER

H
C
C
C
H
C
C
C
H
C
C
C
H
C
C
C
H
C
C
C
B
B
B
B
B
B
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
D
D
D
I
I

L,M
I

L,M
L.M
L,M
I

L,M
L.M
L,M
I

L.M
L,M
L,M
I

L.M
L,M
L,M
I

L,M
L.M
K
K
K
K
K
K
J,K

J.K.L.M
J.K.L,M
JfK

J,K,L,M
J,K,L,M
J.K

J,K,L,M
J,K,L,M
J,K

J.K,L,M
J.K.L.M
J.K

J.K.L.M
J,K,L,M
J.K

J.K,L,M
J,K,L.M

-

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

R or T
R or T
fi or T
R or T
R or T
K or T
Q-
Q,

f<
R

Q,R
0*
Q,
Q,
Q.
Q.
o,
Q.
Q,

Q,
Q.
Q.
Q,

R
fi
a
N

R
R
R
R
R
R
R
R

Q.R
Q-
Q-
T

R
R

V

Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Y
Y
Y
Y
Y
Y
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
u
w



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!«« RATIONALE FACTORS »»!
(See ATTACHMENT S-3)

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION & NO.

32-
32-
32-
32-

63
64
65
66

WATER
SOIL
SOIL
SOIL

WELL 3
YELLOW SPOT

BEFORE CLEANING
AFTER CLEANING

*** 33:AREA 9

33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-
33-

1
2
3
4
5
6
7
a
9
10
11
12
13
14
15
16
17
16
19
20
21
££
23
24
£5
£6
27
26
29
30
31
32
33
34
35
36
37
36
39

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL
SOIL

LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.

1 -
1 -
1 -
2 -
£ -
2 -
3 -
3 -
3-
4 -
4 -
4 -
5 -
5 -
5 -
6 -
7 -
7 -
7 -
6 -
a -
8 -
9-
10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
IS -
19 -
20-
£0 -
£0 -
21 -
£2 -
23-

SINGLE SAMPLE
SINGLE SAMPLE
SINGLE SAMPLE
SINGLE SAMPLE

BAILER
SURFACE
SURFACE
SURFACE

I
A
B
B

•===:

I

K
K

BUILDIN6 COMPLEX

1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
-1-
-1-
-1-
— 1 «.

-1-
-1-
-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-

25
£5
25
£5
25
£5
25
25
25
£5
£5
£5
£5
£5
£5
£5
25
£5
25
£5
£5
£5
£5
£5
£5
£5
£5
£3
23
64
64
2£
£1
£1
£1
£1
21
21

STAGING

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
COSE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
SURFACE
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
DITCH

CORE SURFACE
DITCH

CORE SURFACE
DITCH
DITCH

CORE
CORE
CORE
CORE
CORE

VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
DITCH

0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

£-3 FEET
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-6 INCH
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
6
B
B
B
B
B
B
B
B
B
D
B
B
B
B
B
B
B
B
B
B
B
B

J
J.M
J,M
J

J.M
J,M
J
J,M
J,M
J

J.M
J,M
J
J.M
J,M
J
J
J.M
J,M
J
J,M
J.M
J
J
J
J
J
K
J
K
J
K
K
J

J,M
J.M
J
J
K

V
P
T
T

Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Qi
Ql
Qi
Ql
Ql
QL
Ql
Ql
Ql
Ql
Ql
01
Ql
01
Ql
Gl
Gl
Ql
Ql

W
U
U
U

Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
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ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

i«« RATIONALE FACTORS »»!
(See ATTACHMENT 5-3)

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION 4 NO.

,33- 40
53- 41
33- 45
33- 43
33- 44
33- 45
33- 45
33- 47
33- 46
33- 45
33- 50
33- 51
33- 52
33- 53
33- 54
33- 55
33- 56
33- 57
33- 56
33- 59
33- 60
33- 61
33- 62
33- 63
33- 64
33- 65
33- 66
33- 67
33- 63
33-65
33- 70
33- 71
33- 72
33- 73
33- 74
33- 75
33- 76
33- 77
33- 78
33- 79
33- 80
33- 61
33- 82
33- 83
33- 84
33- 85

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

LOG.
LOG.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.

LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LX.
LOC.

24 -
£5 -
25 -
25 -
26 -
co -
26 -
27 -
27 -
27 -
26 -
26 -
26 -
23 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -
38 -
33 -
35 -
40 -
41 -
41 -
41 -
42 -
43 -
44 -
44 -
44 -
45 -
56 -
56 -
56 -
57 -
58 -
46 -
46 -
46 -
47 -
48 -

STAGING
1-1- 24
1-1- 24
1-1- £4
1-1- 24
1-1- £4
1-1- 24
1-1- 24
1-1- 24
1-1- £4
1-1- 24
1-1- £4
1-1- £4
1-1- £4
1-1- 24
1-1- £4
1-1- £4
1-1- 20
1-1- 20
1-1- £0
1-1- £0
1-1- 19
1-1- 2
1-1- £
1-1- £
1-1- 2
1-1- 2
1-1- 2
1-1- £
1-1- 2
i-i- 2
I-l- £
i-1- 2
I-l- 2
I-l- £
I-l- £
I-l- 2
I-l- £
I-l- £
I-l- 2
I-l- 2
I-l- 5
I-l- 5
I-l- 5
I-l- 5
I-l- 5

DITCH
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
DITCH
DITCH
DITCH
DITCH

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE

0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-6 INCH
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
0-1 FOOT

6
6
B
B
B
B
B
B
B
6
B
B
B
B
B
B
B
B
B
B
D
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

K
J
J,H
J,«
J
J,*
J,M
J
J,«
J,«
J
J.M
J,M
K
K
K
K
J
J
J
J
J
J
J.M
J.M
J
J
J
J,M
JfM
J
J
J
J.M
J.M
J
J
J.M
J,M
J
J
J

J,M
J,M
J
J

Ql
Ql
Ql
Ql
Ql
81
Ql
Ql
Qi
Ql
Ql
Ql
01
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
QJ
Qi
Qi
Ql
Ql
Qi
Ql
QL
Ql
Ql
Ql
Ql
Ql
Ql
Qi
Ql
Ql
Ql

~JC=I

Z
Z
I
I
I
I
I
I
I
1
2
1
I
1
1
1
I
1
I
I
I
I
I
I
I
I
I
1
1
1
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
!«« RATIONALE FACTORS »»!

(See ATTACHMENT S-3)

.id

ni

•Ml

I.D. !

33-66
33-67
33- 66
33-89
33- 90
33- 91
33- 92
33- 93
33-94
33- 95
33- 96
33- 97
33- 96
33- 99
33-100
33-101
33-102
33-103
33-104
33-105
33-106
33-107
33-106
33-109
33-110
33-111
33-112
33-113
33-114
33-115
33-116
33-117
33-116
33-119
33-120
33-121
33-122
33-123
33-124
33-125
33-126
33-127
33-126
33-129
33-130
33-131

MATRIX!

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL

LOC.
LOG.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LX.
LOC.
LOC.
LOC.

NAME

49 -
49 -
49 -
50 -
51 -
51 -
51 -
52 -
53 -
54 -
54 -
54 -
55 -
59-
60-
61 -
62 -
62 -
62 -
63 -
63 -
63 -
64 -
64 -
64 -
65 -
65 -
65 -
66 -
66 -
66 -
67 -
67 -
67 -
68 -
66 -
66 -
69 -
69 -
69 -
70 -
71 -
72 -
73 -
74 -
75 -

1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
I-i-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
i-1-

i

5 CORE
5 CORE
5 CORE
5 CORE
SCORE'
5 CORE
5 CORE
SCORE
5 CORE
35 CORE
35 CORE
35 CORE
35 CORE
1 CORE
1 CORE
1 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
SCORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 CORE
3 COSE
3 CORE
SCORE
3 CORE
3 CORE
SCORE

TYPE !

VERTICAL
VERTICAL
VERTICAL
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
VERTICAL

DEPTH

0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT

! ANAL
SET

6
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
D
B
B

! DEPTH

J
J,M
J,M
J
J
J.M
J,M
J
J
J

J.M
J,M
J
J
J
J
J
J.M
J,N
J

J,M
J,M
J
J,M
J,M
J

J,M
J,M
J
J,M
J,M
J
J,M
J,M
J
J.M
J,«
J
J.M
J.M
J
J
J
J
J
J

! LOCft- ! INTERVAL!
TION & NO.

Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
61
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Q]
Ql
01
Ql
Q;
Ql
Qi
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
01
Ql
01
Ql
Gil
Ql
ill

Z
Z
Z
Z
Z
Z
1
I
Z
Z
Z
Z
2
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
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ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!((« RATIONALE FACTORS »»!
(See ATTACHMENT 5-3)

! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION 4 NO.

53-132
33-133
33-134
33-135
33-136
33-137
33-138
33-139
33-140
33-141
33-142
33-143
33-144
33-145
33-146
33-147
33-148
33-149
33-150
33-151
33-155
33-153
33-154
33-155
33-156
33-157
33-158
33-155
33-160
33-161
33-165
33-163
33-164
33-165
33-166
33-167
33-168
33-165
33-170
33-171
33-172
33-173
33-174
33-175
33-176
33-177

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL

SOIL
SOIL
50k
SOIL
SOIL

LOG.
LOC.
LOG.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LDC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.

75 -
75 -
76 -
77 -
77 -
77 -
78 -
79 -
80 -
SO -
80 -
61 -
82 -
63 -
63 -
63 -
84 -
64 -
84 -
65 -
85 -
85 -
86 -
86 -
86 -
67 -
87 -
67 -
88 -
66 -
88 -
89-
89 -
69-
90 -
90 -
90 -
51 -
91 -
51 -
92 -
52 -
92 -
53 -
93 -
53 -

i-1- 3
1-1- 3
1-1- 3
1-1- 3
1-1- 3
1-1- 3
1-1- 3
1-1- 3
1-1- 5
1-1- 9
1-1- 9
1-1- 9
1-1- 9
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-23C
I-1-S3C
I-1-23C
I-1-23C

;sr-rer

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

VERTICAL
VERTICAL
SURFACE
VERTICAL
VERTICAL
VERTICflL
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
SURFACE
SURFACE
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL

1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET

2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET

B
B
B
B
6
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
D
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

J,M
J,M
J
J
J,K
J,M
J
J
J
J.M
J,M
J
J
J

J,rt
J,N
J
J,M
J,M
J

J,«
J.M
J
J.M
J.M
J
J,«
J,M
J
J,M
J,M
J
J,M
J,«
J
J,M
J,M
J

J,«
J.M
J
J.M
J.M
J
J,«
J.M

Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
01
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Qi
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
01
Gl
&1
Ql
Ql

Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
I
1
2
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! I.D. ! MATRIX! NAME TYPE DEPTH

!«« RATIONALE FACTORS »)>.'
(See ATTACHMENT 3-3)

! ANAL ! DEPTH ! LOCft- [INTERVAL!
SET TION 4 NO.

:s==assa

33-178
33-179
33-160
33-161
33-162
33-183
33-184
33-185
33-186
33-167
33-188
33-169
33-190
33-151
33-152
33-153
33-194
33-155
33-156
33-157
33-156
33-155
33-200
33-201

***

35- 1
35- 1

***

34- 1
34- 2
34- 3
34- 4
34- 5
34- 6
34- 7
34- 6
34- 9
34- 10
34- 11
34- 12
34- 13
34- 14

— ====:^=--;=— ~~ -~~g?FrggTar-5~rgg ŝar:rT̂ ~̂ r̂a

SOIL LOC. 54 - I-1-23C CORE SURFACE
SOIL LOC. 55 - I-1-23C CORE SURFACE
SOIL LOC. 56 - I-1-23C CORE VERTICAL
SOIL LOC. 56 - I-1-23C CORE VERTICAL
SOIL LOC. % - I-1-23C CORE VERTICAL
SOIL LOC. 57 - 1-1- 9 SURFACE COMP.
SOIL LOC. 96 - 1-1- 15 SURFACE COMP.
SOIL LOC. 95 - 1-1- 1 SURFACE COMP.
SOIL LOC. 100 - 1-1- 29 SURFACE COMP.
SOIL LOC. 101 - 1-1- 8 SURFACE COMP.
SOIL LOC. 102 - 1-1- 8 SURFACE COMP.
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS

35:AREA 9 EAST WATERWAY

SEDIMENT UATERUAY COMP. 5 GRA&S
SEDIMENT WATERWAY COMP. 5 GRABS

#12 34:CRAB ORCHARD LAKE

WATER REFUGE INTAKE GRAB
WATER MARION INTAKE GRAB
WATER MARION RES. -INTAKE GRAB
WATER REFUGE TREATED H20 GRAB
WATER MARION TREATED H20 GRAB
WATER LAKE 1 B COMP. 3 DEPTHS
WATER LAKE 2 C COMP. 3 DEPTHS
WATER LAKE 3 G COMP. 3 DEPTHS
UftTER LflKE 4 H COUP. 3 DEPTHS
WATER LAKE 5 A COMP. 3 DEPTHS
WATER LAKE 6 D COMP. 3 DEPTHS
WATER LAKE 7 E COMP. 3 DEPTHS
WATER LAKE 8 F COMP. 3 DEPTHS
WATER LAKE 3 I COMP. 3 DEPTHS

•JSSSS3r""~̂ S~--~

0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT

0-1 FT
0-1 FT

MA
NA
NA
NA
NA

SURF-0.8 FT
SURF-0.8 FT
SURF-0.8 FT
SURF-0.3 FT
5URF-0.8 FT
5URF-0. 6 FT
SURF-0.6 FT
SURF-O.S FT
SURF-0.6 FT

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
5
B
B
B
B

A
F

E
E
E
E
E
I
I
I
I
I
I
I
I
I

J
J
J
J,»
J,M
J
J
J
J
J
J

I
I

-
-
-
-
-
0
0
0
0
0
0
0
0
0

Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql

P
P

T
T
T
T
T
S
S
5
5
S
S
S
S
S

z
z
z
z
z
X
X
X
X
X
X

Y
Y

w
w
W
w
w
w
w
w
w
w
w
w
w
hi



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
!<(« RATIONALE FACTORS »»!

(See ATTACHMENT 5-3)

! I.D. ! MATRIX! NAME TYPE ! DEPTH ! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION 4 NO.

34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-
34-

15 WATER
16 SEDIMENT
17 SEDIMENT
16 SEDIMENT
19 SEDIMENT
20 SEDIMENT
21 SEDIMENT
22 SEDIMENT
23 SEDIMENT
24 SEDIMENT
25
£6
27
28
44

45
50
29
30
31
51
52
53
32
33
34
54
55
35
36
37
59
oO
61
3d
39
40
41
56
57
53
42
43
44
45
48

SEDIMENT
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH
FISH

TURTLES
TURTLES
TURTLES

CRAYFISH
CRAYFISH

LAKE 10J
LAKE 1 6
LAKE 2 C
LAKE 3 5
LAKE 4 H
LAKE 5 A
LAKE &D
LAKE 7 E
LAKE & F
LAKE 3 I
LAKE 10J

LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE

SITE 1 B
SITE 1 B
SITE 1 B
SITE 1 B
SITE 1 B
SITE 1 B
SITE 2 C
SITE 2 C
SITE 2 C
SITE 2 C
SITE 2 C
SITE 2 C
SITE 3 6
SITE 3 5
SITE 3 b
SITE 3 G
SITE 3 6
SITE 4 H
SITE 4 H
SITE 4 H
SITE 4 H
SITE 4 H
SITE 4 H
CONTROL J
CONTROL J
CONTROL J
CONTROL J
CONTROL J
CONTROL J
CONTROL J
SITE 1 B
SITE 2 C
SITE 3 G
SITE 1 B
SITE 2 C

COMP. 3 DEPTHS SURF-O.a FT
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB DREDGE
GRAB

COMP.
COMP.
COMP.
COMP. 5
COMP. 5
COMP. 2
COMP.
COMP.
COMP.
COMP. 5
COMP. 5
COMP. 5
COMP.
COMP.
COMP.
COMP. 5
COMP.5
COMP.
COMP.
COMP.
COMP. 5
COflP.5
COMP. 4
COMP.
COMP.
COMP.
COMP.
COMP. 5
COMP. 5
COMP. 3

COP1P

5 CARP
5 BASS
5 BASS
BULLHEAD
BULLHEAD
CATFISH
5 CARP
5 CARP
5 BASS
BULLHEAD
BULLHEAD
CATFISH
5 CARP
5 CARP
5 BASS
BULLHEAD
BULLHEAD
5 CARP
5 BASS
5 BASS
BULLHEAD
BULLHEAD
CATFISH
5 CARP
5 CARP
3 BASS
5 BASS
BULLHEAD
BULLHEAD
CATFISH
. OF 2

COMP. OF 2
COMP. OF £

COflP.DF 300g«s
COMP. OF 300oms

DREDGE
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NH
NA
NA
NA
NA
NA
NA

BOTTOM
BOTTOM
BOTTOM
SURFACE
SURFACE

I D S U
H K S 4
H K 5 W
I K S H
I K 5 " «
I K S W
I K 5 U
I K S U
I K S U
I K S h i
I
I
I
I
I
I
I
H
I
H
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
T

I

I



ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

I.D. ! MATRIX! NAME TYPE DEPTH

.'((« RATIONALE FACTORS »»!
<See ATTACHMENT S-3)

! ANA. ! DEPTH ! LOCA- .'INTERVAL!
SET TION & NO.

34- 47 CRAYFISH LAKE SITE 3 6 COUP.OF 300gns

»** 113 3i:REFUGE CONTROL SITE

31- 1 SOIL REFUGE CONTROL SINGLE SAMPLE
31- 1 SOIL REFUGE CONTROL SINGLE SAMPLE
31- 2 MATER REFUGE CONTROL SINGLE SAMPLE

SURFACE

SURFACE
SURFACE
BAILER

T
T
T

END
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ATTACH S-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

-I i"1

SPECIFIC RATIONALE FACTORS
FOR SELECTING SAMPLES AND ANALYSES

FOR PHASE I

KEY TO RATIONALE FACTORS CITED IN ATTACHMENT S-4

«•

ANALYSIS SETS

'"* A. Analysis Set A (organics screening, metals, cyanide, indicators,
explosives, nitrogen and phosphorus) is specified for all sites
where few or no previous analytical tests have been conducted.

„ This sequence of analyses was chosen to enable problem identifica-
tion associated with the range of industries which have operated
on the Refuge. The results of organics screening are used to

m determine sampling locations for resampling and analysis by full
CLP protocol (Analysis Set F).

B. Analysis Set B consists only of PCB analysis. This set is spec-
*" ified only for samples within the Area 9 Building Complex (Site 33)

and portions of the Area 9 Landfill (Site 32) where the spatial
distribution and limits of PCB contamination are to be determined.

•M

C. Analysis Set C consists of PCBs, PCDF/PCDD screening, indica-
tors, nitrogen and cation exchange capacity. Set C analyses are

,, specified only for intermediate core sections (top, middle and
bottom) within the Area 9 Landfill.

Note: PCDF/PCDD screening in set C has been changed to the full
* CLP protocol analysis (addition of Set H) during the initial

sampling effort. This change was necessary to avoid a second
round drilling effort in Phase I (d). This represents a change to

«H! the original Work Plan.

D. Analysis Set D is the same as Analysis Set A, except that
,>„ PCDF/PCDD screening is also included. One sample (and some-

times 2 or 3) was selected from each site which was anticipated to
contain PCBs or organics for PCDF/PCDD screening.

111 E. Analysis Set E consists of the Primary and Secondary Drinking
Water Standards. These are conducted only on the Phase I water
supply samples (Samples 34-1 through 34-5). Phase II Crab
Orchard Lake water column samples (Samples 34-6 through 34-15)
are to be analyzed for a wider range of parameters which will be
selected after evaluation of results from the Phase I sampling

«,„,,, effort. However, at least one water column sample will be an-
alyzed for the full Set G suite of parameters, as requested by
U.S. EPA. This represents a change to the original Work Plan.



F. Analysis Set F is conducted on a second round (Phase I (d))
re-sampling for selected locations which were previously analyzed
for the Set A suite of analyses. It consists of a second round of
organic analyses by full CLP protocol. The rationale for selection
of Set F samples is to choose those samples on a given site which
show the highest concentrations of organics (by FID screening,
PCB, TOC, TOX, or organic nitrogen). The Set F organic CLP

•"• analyses will then establish those parameters to be emphasized
during the Phase II investigation of extent of contamination.

,„ C. Analysis Set C is conducted on a second round (Phase I (d))
re-sampling for selected locations which were previously analyzed
for the Set A or D suites of analyses by full CLP protocol in
addition to PCDF/PCDD analyses by full CLP protocol. The ratio-
nale for selection of Set G samples is similar to that for Set F,
except that Set G is specified on those sites where PCBs (and
hence PCDF/PCDD) are anticipated to be a potential problem.

•y
NOTE: The original Work Plan specified that Priority Pollutant metals

analyses by AA Spectroscopy would be conducted for Set F and G
m samples in addition to the ICP screening for the corresponding Set

A and D samples. However, the analytical sensitivity of the ICP
analyses has been adequate. Therefore, the AA Spectroscopy
metals have been dropped from the Set F and G suites. This

""* represents a change to the original Work Plan.

H. Analysis Set H was previously full CLP protocol PCDF/PCDD
r analysis subsequent to screening via Analysis Set C at the Area 9

Landfill. Set H was incorporated into the Set C analyses to avoid
second-round drilling at Area 9 (see note following C above). Set

• H has been redefined to consist of organic analyses by full CLP
protocol in addition to PCDF/PCDD analyses by full CLP protocol
and other soil characteristics as in Set D. Set H samples are not
preceded by a set of screening samples.

I. Analysis Set I will be conducted on those samples scheduled to be
collected during the Phase II sampling effort. Samples for Set I

*" (See Attachment S-4) include groundwater monitoring wells, and
Crab Orchard Lake water, sediment and fish. The Set I suite of
parameters will depend on the analytical results obtained from
Phases la, Ib, Ic and Id.

SAMPLING DEPTHS

I. Visual observations indicate the presence of potential contaminants
(sludges, debris, etc.) at or near the surface.

J. Historic information indicated that contaminants may have been
disposed or spilled in the general geographic area, but visual
observations do not provide guidance to location.

K. Dispersed contaminants from the potential source area are likely to
have accumulated at or near the surface of stream bottoms or



drainage swales as a result of sedimentation at points of low flow
velocity.

L. Sampling depths greater than 1 ft were specified because historic
information indicated the possibility that source materials may have
been buried and covered with soil.

M. Sampling depths greater than 1 ft were specified to determine if
vertical dispersion of near-surface contaminants has occurred.

M. An upper surface water sample is expected to be representative of
the water column as a whole, since stratification is not expected to
be significant.

0. Water column samples are specified for a number of intervals of
depth to determine if contaminants are stratified at different
concentrations.

SAMPLING LOCATIONS

P. Visual observations indicate the presence of potential contaminants
(sludges, debris, etc.) at or near the surface in the location
specified for sampling.

Q. Historic information indicated that contaminants were disposed or
spilled in the general geographic area, but visual observations do
not provide guidance to location. Therefore, lateral composites
were prepared to screen a questionable area. If elevated concen-
trations of contaminants are found within a compositing area then
additional Phase II sampling and analyses may be required to
define the lateral and vertical distribution of the contaminated
area.

Q1. Previous sampling and analytical data are available covering this
general area. (See Figure 2 of Status Report dated September 11,
1985 for illustrated data for the Area 9 Building Complex, Site 33.
Proposed Phase I sampling locations are shown on Figure 1 of that
document). The sampling sites were located to permit the eval-
uation of spatial distributions within previously composited areas.
In addition, the sampling locations attempt to define the limits of
contaminated areas by the sampling of spots expected to be clean
(e.g., outside of ditches and deeper soils underneath contaminated
zones).

R. Dispersed contaminants from a potential source area are likely to
have accumulated within streams or drainage swales downgradient
or adjacent to the source.

S. Surface topography indicates that the specified sampling location is
downgradient from a number of potential source areas. A broader
range of contaminants may be present at this location representing
the area as a whole. However, because of differing mobilities
associated with different contaminants, this downgradient sample
may not be representative of the distribution of materials in the



upgradient sources. In addition, because of dispersion, a down-
gradient sample is likely to be less concentrated than the source
from which it came.

T. The specified sampling location is believed to be located upgradient
of the suspected source area or outside of the dispersion pattern
from the suspected source.

U. The specified sampling location is within or near an area of
stressed or unusual vegetation pattern.

V. Ground water monitoring well is located downgradient from a
suspected source area.

SAMPLING INTERVAL AND NUMBER OF SAMPLES

VI. The suspect area is small in size (1 to 10 sq ft) and well defined,
either because of physical appearance or to evaluate a single-point
area. Closely-spaced (2 to 5 ft) lateral composites of from 1 to 4
samples are specified to characterize the single-point area.

X. The suspect area is large in size (greater than 100 sq ft or longer
than 100 ft). Generally, in the larger compositing areas, there
are few features to suggest whether or not a problem exists, other
than a historic report of past activities in the general area.
Samples are spaced from 20 to 50 ft apart and composited. It was
generally attempted to limit the number of samples in the composite
within the range of 6 to 10, since sensitivity to detecting a hot
spot is reduced as the number of samples in the composite in-
creases.

Z.. The sampling interval for vertical samples is self-explanatory on
Table S-2. The objective for obtaining depth samples is to deter-
mine the vertical distribution of buried materials or to evaluate the
limits of vertical migration from a near-surface source material.
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SITE OPERATIONS PLAN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

fi
i

A. PERSONNEL REQUIREMENTS
UK

Site operations will involve personnel from O'Brien & Gere Engineers,
U.S. Fish & Wildlife Service and U.S. EPA. Specific sampling team

— members are listed below:

Cornelius B. Murphy, Jr., PhD (Project Officer)
Steven R. Carver, P.E. (Project Manager
Dharmarajan R. Iyer, PhD (Primary Field Chief)
Michael P. Quirk (Quality Control Officer)
Swiatoslav W. Kaczmar, PhD (Safety Officer)

,, - Robert Foresti (Field Hydrogeologist)
John Jurgeil (Sampler)
Maria Schwalbe (Sampler)

a - Richard A. Ruelle (U.S. FWS Project Manager
Rodney Gawber (U.S. EPA On-scene Coordinator)

Personnel usage associated with specific phases of sampling is discussed
"" in the Sections below.

B. SAMPLING SCHEDULES AND ASSUMPTIONS
***

Sampling Schedule Rationale

As explained on pages 7 through 13 of the June 1985 Work Plan,
the field sampling program has been separated into two major
phases. The purpose of Phase I is to screen a broad range of
areas for a number of analytical parameters to determine if a

'*' contamination problem exists and to define the chemical parameters
of concern. Phase II will focus on the parameters found in Phase
I and will define the vertical and lateral extent of contamination.

" Each element of the sampling and analysis program builds upon
information derived from the previous elements.

The structuring of the Phase I sampling program accommodates a
logical separation of sampling matrices and coordination of various
field activities. The separation and timing of the Phase I elements
is necessary to allow review of data from previous elements to

"" incorporate minor field changes of specific sampling locations. The
timing of Phase I elements has also been developed to accommodate
laboratory scheduling. This coordination is necessary to ensure
that samples can be extracted and analyzed within the statutory
holding times specified by U.S. EPA as documented in the Work
Plan.

•Ul

Table 1 presents a calendar of scheduled site operations. The
elements of this field program are discussed individually below
along with the rationale incorporated into the development of the



schedule. Table 1 also illustrates the approximate manpower
allocation associated with various elements of the field and analyt-
ical program.

The Phase I program has been separated into four field elements
as discussed below:

Phase I (a)

The Phase I (a) program involves a number of preparatory activ-
ities. An initial orientation meeting at the Refuge covered and
overview of the site background, sampling program design and
schedule, protocols and health and safety practices. Phase I (a)
also includes the site safety walk-throughs to be conducted by the

••" Safety Officer, Dr. Kaczmar. Two teams of personnel will begin
site operations subsequent to clearance by the Safety Officer.

^ Six sites which are scheduled for geophysical testing will be
gridded and staked in preparation 'for the field geologist. Carver
and Schwalbe will perform this activity. In addition, specific soil

— sampling locations will be staked at these sites during this time.
Subsequent to the staking of geophysical grids, the remaining
sites will be staked to establish specific points for sampling. The
approximate locations are illustrated in Appendix B of the Work

m Plan.

The geophysical testing will follow the initial preparatory activities
». and will be performed by Forest! who will be assisted by Schwalbe.

Magnetometer and Electromagnetic readings will be taken along the
specified grid locations and appropriately documented.

*" Lake biota sampling will be conducted concurrent with the
geophysical tests. Quirk will provide sample tagging and packag-
ing and will oversee the sampling which is to be conducted by FWS

* personnel. All biota will be frozen prior to shipping.

Phase I (a) is followed by a period of data review. During this
* time, the geophysical data will be entered into a computer database

for contouring. Review of these contoured data will be accom-
plished to determine if changes to the planned sampling locations

m should be made as a result of locations of subsurface anomalies.
The geophysical data will also be used to indicate whether addi-
tional safety precautions should be followed during the acquisition
of soil samples.

i \ \ k

Phase I (b)

The Phase I (b) field activities cover a period of three weeks as
illustrated on Table 1. Results of the geophysical tests from
Phase I (a) are necessary proceeding with Phase I (b).

*' The majority of samples obtained during Phase I (b) consist of
shallow soil samples from a number of study sites. This activity is
most efficiently accomplished by two teams working together. The



sampling team is responsible for acquiring and documenting the
sampling locations. The sampling team delivers discrete samples to
the packaging team who performs any necessary compositing and
splits samples for preserving and packaging in appropriate con-
tainers. The packaging team also labels sample tags, logs the
samples, and prepares the chain-of-custody documentation.

In addition to soils, a number of pond and stream sediments will
be acquired during Phase I (b). These will require the use of a
boat for sampling.

Concurrent with the acquisition of shallow soil samples, the field
geologist will supervise the installation of monitoring wells at five
sites. This is expected to cover a period of nine days.

Subsequent to the above activities, both teams will move to the
Area 9 Landfill and coordinate the drilling, sampling and packaging
at that location. All safety protocols specified in the Work Plan or
as modified by the Safety Officer will be followed by personnel
working at Area 9.

During Phase I (b) specific sampling locations will be selected for
the Area 9 Plant Site 33. These will be staked for location by the
drilling and survey crews. Some of these samples are to be
acquired to a depth of 1 ft, while other locations will be sampled
to a depth of 3 ft. These locations will be documented on a site
map and transmitted to Olin personnel. Olin will verify the lo-
cations of utility lines to assure that drilling activities do not
encounter water, sewer or power lines.

Phase I (c)

Phase I (c) is limited to the acquisition of soil samples from the
Area 9 Plant site. Two sampling personnel will work in conjunc-
tion with the drilling crew. Shallow samples will be acquired by
Schwalbe and Jurgeil, while the drilling crew will be utilized to
acquire the deeper samples.

Preparatory to Phase I (d), all of the screening data from Phases
I (a) and (b) will be organized and reviewed. The purpose of
this interim review is to select specific locations to be resampled
for full CLP protocol analyses. To assist this review, a statistical
analysis of the screening data will be conducted. This will allow
rapid identification of those sites which contain components at
concentrations higher than the mean of all sites at the Refuge.
The following criteria (in the order listed) are used for the se-
lection of these sites:

At least one sample is to be taken from each geographic site
group irregardless of screening results.

Screening locations with PCS analyses above average are to
be emphasized.



Screening locations with detectable PCDF/PCDD are to be
emphasized.

Screening locations with FID scans above one standard de-
viation are to be emphasized.

Screening locations with detectable explosives residuals are to
be emphasized.

Screening locations with TOX above average are to be em-
phasized.

Screening locations with TOC above two standard deviations
are to be emphasized.

Screening locations with organic nitrogen above two standard
deviations are to be emphasized.

Phase I (d)

During Phase I (d) several sampling locations will be resampled for
full CLP protocol organic analyses. These locations will attempt to
match as closely as possible those analogous locations which were
sampled for screening. It is the purpose of Phase I (d) to identi-
fy a wide array of compounds which may be indicated by the
earlier screening sequences. It is therefore necessary that the
analytical results from Phases I (a) and (b) be completed before
Phase I (d) can begin.

A sampling crew of two (Schwalbe and Jurgiel) will be sufficient to
cover the limited sampling required by Phase I (d).

The Phase I (d) results will be used in conjunction with the
earlier test results to develop the remainder of the test program.
Specifically, the compounds identified and verified by Phase I (d)
may be specified for analysis of biological species, lake matrices
(water and sediments), as well as the Phase II program for identi-
fying the vertical and lateral extent of contamination. It is neces-
sary for the Phase I (d) analyses to be completed before the
subsequent series of sampling and testing can begin.

Analysis of Biological Samples

Biological samples were collected and frozen as a part of Phase I
(a). They were collected during the Spring-Summer period at the
request of FWS because fish flesh is more likely to demonstrate
uptake of contaminants at that time. FWS has indicated that
negligible losses of materials occur during freezing if the fish are
properly packaged. The analytical parameters specified in the
Work Plan may be screening and verification analyses.



Phase II Site Operation Plan

Subsequent to analyses of the Phase I (d) samples, the sampling
and analytical program for Phase II can be developed. It is not
the purpose of Phase II to analyze a broad array of parameters as
in Phase I. Instead, Phase II will focus on a limited number of
site indicator parameters which reflect the potential problems at
the site. Phase II may involve many more samples at a given site
than Phase I, but the specified analyses will be more restricted.
More deep samples are also anticipated for Phase II work.

This sampling and analytical program will be proposed in a Phase
II Site Operations Plan. This Plan will also include details on
planning for the Phase II sampling activities. A copy of this Plan
will be provided to U.S. EPA for their comments.

Phase II

The beginning of the Phase II program is timed to coincide with'
the beginning of warmer weather to facilitate acquisition of sam-
ples. In addition, ground water elevation monitoring and sampling
will be conducted during the typically high ground water con-
ditions of spring. Information on ground water elevation variabil-
ity can be developed by comparison to the Phase I monitoring
data.

A two-week field period using a crew of 3 to 4 samplers is contem-
plated. It is also anticipated that a drilling rig will be required to
obtain deeper samples. It is not known at this time whether
additional wells will be necessary, but if so, they will be installed
during the Phase II field program.

Following the analyses of the Phase II samples, the draft Site
Investigation report section will be prepared.

Contingency Sampling

It is possible that results from the Phase II analyses may indicate
the need for additional sampling and analysis. For example,
unexpected dispersion patterns or localized hot spots may require
further definition before the scope of a remedial effort can be
determined. Every attempt will be made to identify such needs as
early as possible to avoid delays to the feasibility studies.

C. SAMPLING ORDER

Specific site activity schedules and proposed order of site activity is
illustrated on the attached Figures 1 through 8 represent the detail
planning for Phases 1A and IB. In actuality, these schedules will be
developed and modified as necessary based on field decisions and con-
tingencies encountered (e.g., inclement weather, equipment breakdown,
etc.). Accommodation for some of these contingencies is built into the
project schedules.



D. DOCUMENTATION OF SAMPLING LOCATIONS

Proposed sampling locations for each site were documented in the Site
Sampling Plan. However, because of the necessity to modify some of
those location in the field, it is necessary to document the actual lo-
cations sampled. This is to be done in two steps. Initially, all
sampling locations are to staked and labelled either prior to sampling or
at the time of initial sampling. Subsequent to sampling, the locations of
sampling will be surveyed relative to permanent local benchmarks. For
those sites where remedial action is likely to be necessary,
topographical survey information will be developed as necessary for the
remedial options to be considered. The documentation of actual
sampling locations will be presented in Status Reports and in the Final
Rl Report.

E. EQUIPMENT AND SUPPLIES

Specific equipment and supplies required for the Phase I sampling
activities are enumerated on Tables 3 and 4, attached. Other prepa-
ratory aspects of the sampling program include acquisition or arrange-
ments for the following:

Field trailer
Electrical and telephone service for field trailer
Sample refrigeration facilities
Air and surface transport of samples to laboratories
Travel arrangements for field personnel
Lodging arrangements for field personnel
Letters of credit for local banks
Vehicles
Sample containers

F. DECONTAMINATION

Decontamination protocols are addressed in the Work Plan. See Appen-
dix B of the Work Plan, pages 5 through 7, and Appendix C, pages 11
through 14.

C. DOCUMENTATION

Protocols for documentation of field activities are presented in the Work
Plan. See the following:

Sample Custody: Appendix A, page 5 and Attachment 1,
pages 13 through 16.

Sample Locations and Numbering: Appendix B, pages 2 and
3.

Field Notes: Appendix B, pages 7 through 10.

Packaging and Shipping: Appendix C, Attachment 1, Section
5.



TABLE I

SITE OPERATIONS SCHEDULE
CRAS ORCHARD NATIONAL S1LDLIFE REFUGE

Manpower Allocation iian^eeks!

*i

IIW

Meek of:

duly
1985

August

Septesbet

October

November

Deceaber

January
1986

February

March

April

May

Jure

noDinidUon Hem Laooratory
Activity Activity Activity

IS Phase 1 (a) 1 (a) Analysis
22 I (a) of I (a)
29 saiples
5 Phase I (b)
12 I !b) V Analysis
19 I (b) of I (b)
26 I <b! saiples
• 2
9
16 Phase I (c)
23 I (c)
30 Analysis
7 of I (c)
14 saaples
21 V
28
4

11 Phase I (d) V
13 I Id)
25
2
9

IS
23
30
6
13
20
27
3

Analysis
of I (d)
saiples

Analysis of
biological
saaples

10 V
17
24
4 Phase II

11 II
13 II
25
1
6
15
22
29 Topo survey '
6 Contingenc
13
20
27
3
10

Analysis
of Phase II
saaples

y samples and topo

Anal /sis of
Contingency
Saaples

I

Review Hobiliz.

2.0

! Analysis
V of 2.0

geophysical 1.0
data

Document
I (c) loctions

V Locate 2.0
Utilities

Final
! Selection
! of 1 (d)
V sampling 1.0

locations

Preparation
of Phase II
Site
Operation
Plan

V
Rev is*
and
Approval

V 2.0

Preparation
of Draft
Site
Investigation
Report 1,0
Section

V Subfiit Craft
June 15, 1986

11.0

Field Lab Anal

6.5 4.3
6.5 4.3

4.3
4.3

6.5 4.3
7.0 4.3
6.0 4.3

4.3
4.3
4.3

4.0 4,3
6.7
2.4
2.4
2.4
2.4
2.4
2.4

3.0 13.9
13.9
13.9
13.9
13.9
13.9
13,9
13.9
11.6
11.6
11.6
11.6
11.6

3.0
3.0 9.5

9.5
9.5
9.5
9.5
9.5

4.0 9.5
4.0

53.5 304.1

Data rev

1.3
1.0

1.0
2.0
2.0

1.0
1.0
2.0
2.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
n ft

1.0
2.0
2.0

1.0
1.0
« /\
i • V

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
L i y
3.0

55.5

Total

12.9
10.8
5.3
t t
1 IV

11.8
11.3
11.3
6.3
6.3
6.3
3,3
6.7
2.4
2.4
3,4
3.4
4.4
5.4
16.9
14.9
14.9
14.9
14.9
14.9
14.9
14,9
13.6
12.6
13.6
13.6
11.6
1.0
1.0
3.0
3.0

12.5
11.5
« * r;:• j
11.5
11.5
11.5
16.5
6.0
2,0
2.0
2.0
2,0
3.0

424.1



TABLE 2

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
FIELD SCHEDULE

•Phase la (July 15-26) Date
-Orientation 7/15
-Safety Walk-Through 7/16-17
-Geophysical Grid Layout 7/16-17
-Geophysical Testing (Sites 29,13,21,17,28,7A,32) 7/18-24
-Lake Biota sampling 7/22-24
-Waters and sediments 7/24-26

-Phase Ib (Aug 12-30)
-Well Installation

-Refuge control
-Job Corps
-Fire Station
-Monition Control
-Plating Pond
-Water Tower
-Area 9

-Soil Cores (Area 9 LF)
-Pond Sediments

-Acid Pond
-Plating Pond
-Marion LF Pond
-Job Corps Pond

-Shallow Soils (scfeen)
-18,19
-3,4,5
-12,13
-15,16,21
-28
-29
-17
-7A, 11A

-Phase Ic (Sept. 16-20)
-Shallow Soils (#33 Area 9 Plant)

-Phase. Id (Oct. 7-11)
-Resampling for full scans
(soils, waters, sediments)

-Phase II (Mar-Apr 86)
-Aria! and depth matrices at
contaminated sites (to be determined)

-Lake waters and sediments

8/12-14
8/14
8/14-16
8/16
8/16-17
8/19-20

8/20-30

8/12-13

8/14-15
8/15-17
8/19-20
8/20-22
8/22-24
8/26-27
8/27
8/28-30

9/16-20
10/7-11

Team
ATT
SWK + RW
SRG + MS
RF + MS
FWS + MQ
MQ + MS

RF + MS

DI + MQ

DI
DI

MS
MS

Team members and dates will
be developed arid submitted
for review and approval.

OBRIEN & GERE



CRAB ORCHARD NATIONAL SilLCLIFE REFUSE TABLE 3

NUMBER or AftDONT
per UNIT [person, NUH3EF. OF TDTftL SQ. iiHESE AVAILABLE

HIT LIST (sub.11 site, o- sascle; X LNITS = NEEDED (here,St.Louis,et:

SAIFLINS EQOPHENT:

SITE IDENTIFICATION:
2ax2ax2^ wood&n stakes IOC - 100
orange spray paint 2 cans - 2
rope 4CO ft. - 400 ft
nasaer i - i

KflTER:
aiders ZsizsSO; 2si:el2 4
boat i - i
disposable stirrers
2" submersible puce
water filtering device
Miters ~.

& 100 ft. steel tape
shovel

j slsctrical cord ,
| glass funnel.,

deep buckets
paper towels

^ plastic- shssting 10'*50'roil 2 2 rolls
polypropylene rope
si \ i cone spray
nagai ng tape

™- electrical taps
aluiiiinua toil... , 3 rolls

J tcol kit: phillipshead screwdrivers 3 si:=s
wrenches......... ..2 cre5£f:t ;2 iip£
haaiers til-5*5 (Di* cia» 2

j knife i 1
J| pliers 1 ndle-no=a!i rec. 2

tubins sender u! 3;Si! i
tubing cutter i 1

I San i i
''" 1 aataaatic cord reeier and Isad cord

SEDIhENT:
ilusinu:! pans 1 dozen

ij yildco hand operated core sanpier
2JQO, 1/16" thickness Lexan tubing B test lengths 25 200 ft
poivpropyiene scoops a

i i al ̂ sinus scoops , j
dispQsable spatulas

8EQPHVSICAL:
pH inters

*^ specific conductance Deters
thermometers
nagnstosieter/electroaagnetic induction squipasrit...

1^, surveying equipment
water level probe i

i saisolintj trier ...
[ soil iucer
[ split barrel sampler

HSN3LING. 3TJRAGE. AND SHIFFIN3:
coolers. UOi 20



L
TABLE 3 (cont)

CRAB DRCHftRD NATIONAL alLBLIFE REFUGE

NUNBER 3r AHQUNT
Per UNIT (person, NMBER 3F TOTAL NO. WHERE AVAILABLE

HIT LIST isufa.l) sits, cr sasple) Ji UNITS = NEEDED Share,St.Lauis.etc.

:.:j
||

sampler jars (BEE EQTTLE3 tilt) ....................
freezer .................................... . ....... 1
van with roof rack...... ...... ..... ...... ........ ... 1
dry ice ................. . ..........................
ice ................................................
shipping labels... ..................................
aarkers ............................................

DCCUHENTftTICN:
* iel d notebooks .............. , .....................
saiF.pl a tags. ............... ........................
record sheets ......................................
chair.-of-custody records ...........................
caiera. ............ . ...................... . , ....... 1
35 as, color slide His..... .......................

field blanks .......... ..
duplicate saapies..
split samples
isnitability Held test

l
i|

SAFETY ESUIPHENT:

3ENERAL PERSONAL GEAR (SAFETY LEVELS B. C, AND D):
;alibratsd HN'J-1101 photoioni:inc air aonitir ......
pressure dsaiarid seH-contained braathiiig ippiratus;

high ef fecisncy orginic vapor/pirti:uiais/pesti-
::ide cartr idge (respiratory safe ty level Ci......

rubber safety boots cr safety horkboots »(ith rubber
cverbcots (satetv levels 3,- C, S Dl ..............

cotton overalls (live! Si or is&rk clothing under
jhits twek suit devils B & C) ..................

t yvsk or other hood (levies 3 Si C'J .................
cotton gloves (level D) or surgeon's gloves -filth

rubber cvergloves (levels B Si C) .................
protective eyewear.. ......... . ........ .............
hsrd hat {during drilling) .........................
noise protection (during drilling) .................
2 May ccsfiunicatia-i ................................
chenical resistant c lothingtyel jQN tyvekB.Pv'Ccovsr-

alls, or butyl apron) as needsd for specific
tasks ............................................

first aid kit and ita.nual ...........................
LEVEL A-HIGHEST LEVEL DF RESP!RATDRY.SK!N.fiKD EVE FSQ-ECTION:

THE ABOVE LIST PLUS:*
chaisical-resistant full-, encapsulating suit ........
chemical-resistant outer and inner gloves..........
ch&isical-rssistant toots viith steel tee and snank..
d-spcsat ls prcste:tive suit, qlovss. and aocts ^orn

c.er ttilly encapsulating suit) ............. ......
LEVEL ?:

THE SEHERfiL SEAR LIST ?LDE:*
chesicai-rasistarit clotning iaveralls and long-

sitsved j a c k e L J covsral ls; hoodec, ors cr t»c-
sie:e chsaica! -resistant soiash suit;



CRAB ORCHARD NATIONAL iilLDLIFE REFUSE 3

NUMBER or AHQUNT
?er UNIT 'person, NUMBER DF TOTAL NO. wHErh AVAILABLE

HIT LIST Ssiib.l) sits, or saaDle) X UMI7S = NEEDED iherg.3t.LDuiE.eic.

chesica!-resistant coveralis)
chemical-resistant outer and inner gloves.....
chesical-resistant boots with steel toe and shank..
classical-resistant disposable outer boots....
hard-hat with face shield

LEVEL C:
THE G E N E R A L GEAR LIST PLUS:*
cheuical- res is tant c lo th ing (coveralls! hooded,two-

piece chemical-resistant spaish suit; cheaical-
resistant hcod arid apron! disposable, cheaical-
resistant coverall 's)

chasical-resistant outer and inner gloves
chs&ica!-resistant beats w i th steel toe and s h a n k . .

, chemical-resis tant disposable outer boots
^ hard-hat with •'ace shield

escape aasfc
j LEVEL D:

|J THE GENERAL GEAR LIST PLUS:*
•boots/shoes:leather or chenical-resistant w i t h

stsel toe and shank
A cheaical-resistant disposable outer boots

* hard hat w i t h face shield
escape sask
safety glasses or chesical splash goggles...

|| *;Hf:'' INCLUDE HORE SPECIFIC DESCRIPTIONS OF 3CKE SEVERAL LIST ITEUSi

^IGTEiLevel B protection should be available in the eve-it that the nature
t I and hazards of a site are unknown, and sust be further defined by en-

sue studies. Safety levels can later be sodified appropriately.
DECONTAMINATION:

I Drushes.,....., ,...,.,.,.,...,....,......,... 2 s
Hi tub

acetone 1 gal 1 gal
i ha/.ane ! gal 1 gal

ijj distilled nater.. 5 gal
55 gallon dru^s 4
interference-free, redistilled solvent (eg. acetone

Ij| or siethv'i chloride!
detargent
5 gallon pails
kiddie cool 2 2

"" aateraid 2 cases 2 Ccie=
fire extinguishers i AEC i
Jerry jugs '*! 5 cai 4

y plan: sprayer i 10 cai 1
air horns 2 2
clastic garbage cans 2 2

i scissors ., 2 p a i r 2 pa i r
pocket kn ivss 3 3
Jan i tor - in-a-drus cleaner i 1



TABLF4

!amount SYRACUSE

LAB

SAMPLING JARS (see Danes £43)
RECORD SHEETS

CHAIN-OF-CUSTODY RECORDS
DETERGENT

SOLVENT (NANOGRADE):
ACETONE
HEXftNE

WATER FILTERING DEVICE
FILTERS
DETERGENT

HYDROGEDLOSIC

WATER LEVEL PROBE
ELECTROMAGNETIC EQUIP1 T

SURVEY EQUIPMENT
_

SUPPLY

SHIPPING LABELS
MARKERS

I. D. STICKERS (REDiYELLOW)
RUBBERBANDS
FOLDERS

DIV. 3

CAMERA
COMPUTER SAMPLE LABELS

5H KETER
SPEC. CONDUCTANCE METER

SAFtFY EQUIPMENT (see page 4)

:

check amount ii St. LOUIS

VAN WITH ROQFRACK

DRY ICE
COOLERS

ALUMINUM PANS
PLASTIC PAILS

WADERS
TOILET BRUSHES
KIDS POOL
BATERAID

FIRE EXTINGUISHER
JERRY JUGS

PLANT SPRAYER
PLASTIC SHEETING

AIR HORNS
GARBAGE CANS
SCISSORS

POCKET KNIVES
JANITOR-IN-A-DRUM
ALUMINUM SCOOPS

POLYPROPYLENE SCOOPS
LEXAN TUBING

ROPE
hAMSS
STAKES

ORANGE PAINT
ALUMINUM FOIL

HACKSAU
100 ft. STEEL TAPE

SHOVEL
ELECTRICAL CORD
GLASS FUNNa
DEEP BUCKETS
PAPER TOWELS

POLYPROPYLENE ROPE
SILICONS SPRAY
FLAGGING TAPE
ELECTRICAL TAPE

DISPOSABLE SPATULAS
DISPOSABLE STIRRERS

THERMOMETERS
DRUMS

SQUEEZE BOTTLES
TUB

INTERFERENCE-FREE
REDISTILLED SOLVENT

checK Mount i RE?JEE/

BGfiT (REFUSE)
ICE (XflRION)

DISTILLED WATER
(EITHER AT AM INDUSTRY

OR FROM SOUTHERN
ILLINOIS UNIVERSITY)

FREEZER
STATION WAGON

cnecK



TABLE4 (cont)

i ;
i i

! JflNflL.
!'- SET
1 l ,t _

: A
ii

i

i i
i ii

i
ii
ii
}i

i
i

i i
i ti i
i ii i
i i
i i
i i
i i
t it >
i ii i
i ii i
i i
t t
t i
t r

i It i

t j g
t i D
i ii i
i i
i i

!i C
1 i
1 1

1 1
1 i

1 1
1 1

i > ni i U
1 11 1
1 11 1
1 11 1
1 11 1
1 1i 1
1 11 1
;: £
i ii i
i ii i
i it i
i ii i
i i
i * I

\\ F
i i
i i

t i
I i
i i
i i

* > cs1 1 ii
1 11 1
1 1 iji i n

MflTRIX

SED/SOIL

HATES/WELL

SED/SOIL

SED/SOIL

SED/SOIL

WATER

SED/SQ1L

WATER

SED/SOIL

SED/SOIL

WRITERS

pure sables
ail otners

exolosives
ICP

co« positing

Purgeaples

acid/base

ICP

mercury
CN

TOC, N, i pnos.
TOX

explosives
compositing

PCB'S

all

conpositing

purgeables
all others

explosives
ICP

con posit ing

prin.isecd. D.W.
standards

FULL ANALYSIS

FULL ANALYSIS

PJLL (MUSIS

FULL ftNflLYSIS

CONTAINERS NEEDED

30 ml crimp vial
i qt glass jar witn
teflon-lined cap
60 ml glass jar
1/2 pt glass jar
aluainun pans

<2)40fll screwcao
vials

1 1 glass witn
teflon-lined cap
l/2pt plastic with

plastic cap
1/Spt plastic
1 ot plastic
1 pt plastic

I25ffll crewcap glass
100 nl plastic
1 gal glass jar

with plastic top

1 at glass jar Hitn
teflon-lined cap

1 at glass jar Hitn
teflon-lined cap
aluminum pans

30 ml crirao vial
1 qt glass jar nit.i
teflon-lined cap
60 ml glass jar
1/2 pt glass jar
aluminum pans

1 pt plastic jar
1 pt plastic jar
1 qt glass jar

nith teflon-liner
1 qt glass jar

as in A

as in A

as in D

as in C

PRESERVATIVES

FILL 1/2 UfW

KEEP MOIST

CONC. HN03
CftUSTIC PELLETS

K2S04
THIOSULFflTE
KEEP MOIST

FILL 1/2 WAY

KEEP MOIST

NITRIC flCID

ACID WASHED

TOTAL NO. ! !
NEEDED per ! !
ANftL. SET !!

i i

135 ii
i i
I t

135 i i
135 i!
135 i !
135 i!

l t
I i

1 1 8 i i
t \

i i

59 i!
I I

59 ::
59 !!

i 1
1 1

59 :;
59 ii
59 i!

1 I
I 1

59 i!
i!
1 1
1 i

23d ::
i ii i
i ii i

31 ::
31 ;:

i i
i i

31 ii
l i
I l

31 ii
31 ii
31 i!
31 Ii

i t
l f

6 ::
6 i!

i it >

6 1 ti i

6 1 ti i
> ii i

23
l 1
l i

12 ii
1 t
1 1

11 ii
l l
1 l

7 * '/ i i



TABLE 4 (cont)

SIZE

30 nl
1 Quart
60 nl
1/2 pt
40 ni

1 liter
1/2 Dt

1 pt
125 ml
100 Bl

1 gal

==_

CONTfllNES SUlWflRY

TYPE OF
CDNTfllNES

crirao vial
class jar
glass jar
glass jar

glass screwcao vial
glass jar

plastic bottle
Kith plas. cap
plastic bottle

glass screwcaa vial
plastic bottle
glass vt/plas. cao
aluminum pans
teflon-liners

QUANTITY

200
44S
200
200
130
71
142
71
154
71
71
71
238
553

III*

III*

II 111



liflMOUNTi SfiFETY EQUIPMENT

i; IGENEHfiL PERSGNAu 6£fiR (SfiFETY LEVELS B, C, ftND D):
i! {calibrated HMU-1101 onotoionizing air monitir
ii ioressure cewaric self-contained Dreathing asoaratus;
ii ! high effeciercy organic vaoor/particulate/pesti-
!; i cide cartridge (respiratory safety level C)
i ; iruaoer safety boots or safety workboots with rubber
ii ! over boots (safety levels B, C, i 0)
i! icotton overalls (level D) or work clothing under
!! ! white tyvek suit (levels B 4 C)
.' i ityveH or other hood (levies 8 S C)
!! Icotton gloves (level D) or surgeon's gloves with
Ii i rubber overgloves (levels B & C)
!! !protective eyewear
)! !hard hat (during drilling)
!! 'noise protection (during drilling)...
!! 12 way coimunication
ii Ichemical resistant clothing(yelion tyveks, PVCcover-
!! ! alls, or butyl aoron) as needed for specific
ii ! tasks
!! ! first aid kit and manual
i! !SfiFETY LEVEL fl:HIGHEST LEVEL OF SKIN.EYE, AND RESPI-
!! ! RflTORY PROTECTION:
!! ITHE (WOVE LIST PLUS:*
!! !chemical-resistant fully encapsulating suit
ii (chemical-resistant outer and inner gloves
!! i chemical-resistant boots with steel toe and siank..
i i idisposable protective suit, gloves, and boots (worn
i! ! over fully encapsulating suit).
!i !SflFE7Y LEVEL B:
!! !TH£ SENERflL GEflR LIST PLUS:* '!

!! !chemical-resistant clothing (overalls and long-
i! ! sleeved jacket; coveralls; hooded, one or two-
il ! piece cheuical-resistant splash suit; disposable
i! ! chemical-resistant coveralls)
ii Ichenical-resistant outer and inner gloves
II 'chemical-resistant boots with steel toe and shank..
II I chemical-resistant disposable outer boots ,
11 ihard-hat with face shield
I! ISflFETY LEVEL C:
I! ITHE SENERflL GEAR LIST PLUS:*
II {chemical-resistant clothing (coveralls; hooded,two-
I! I aiece chesical-resistant saalsn suit; chesical-
>> I resistant hood and apron; disposable, cheoiical-
II i resistant coveralls)
I! !chemical-resistant outer and inner gloves
II Ichenical-resistant boots with steel toe and shank..
I! I chemical-resistant disposable outer boots. ,
!! !hard-hat with face shield
II I escape iask ,
I! ISflFETY LEVEL D:
II ITHE GENERfiL GEflR LIST PLUS:*
II ! boots/shoes:leather or chemical-resistant with
11 I steel toe and shank u
!! Ichenical-resistant disoosable outer boots
II lhard hat with face shield
11 ! escape mask ,
II I safety glasses or chemical solash goggles
11 I (MAY INCLUDE WORE SPECIFIC DESCRIPTIONS OF SENERflL ''
I! i LIST ITBS)

CHECKii
TABLE 4 (cont)



AREA SITE NO.: SITE DESCRIPTION AREA
IDflYS)

1 2 3 4 5 6 7 8 9 1 0 1 1

II 3:AREA 11 SOUTH LANDFILL ? •
4:AREA 11 NORTH LANDFILL
5:AREA 11 ACID POND

82 7fisD AREA NORTH LAW 1.4 ACRES . *
11A:P AREA NORTH
7:D AREA SOUTHEAST DRAINAGE
8:D AREA SOUTHUEST DRAINA6E
9:0 AREA NORTHWEST DRAINAGE
lOiUATERUORKS NORTH DRAINAGE
11:P AREA SOUTHEAST DRAINAGE
80:0 AREA SOUTH

13 12:AREA 14 LANDFILL
13:AREA 14 CHANGE HOUSE SITE 0.4 ACRES . . *
14iAREA 14 SOLVENT STORAGE

14 15:AREA 7 PLATING POND
IGiflREA 7 INDUSTRIAL SITE

15 17:JOB CORPS LANDFILL 0.9 ACRES . . . i/

16 1B:AREA 13 LOADING PLATFORM
19:AREA 13 BUNKER HOUSE 1-3
30-.HUNITIONS CONTROL SITE

17 21:SOUTHEAST CORNER FIELD 0.6 ACRES . ... 1*1

IB 22:OLD REFUGE SHOP
24:PEPSI-UEST
£5:0,0. CREEK AT MARION LF
26:C.O. CREEK BELOW MARION STP
27:C.O. CREEK BELOU 157 DREDGE

19 26:UATER TOHER LANDFILL 2.1 ACRES /MM . . . .

110 29:FIRE STATION LANDFILL 2.4 ACRES ....... »**/ . .

111 32:AREA 9 LANDFILL ? /»***
33:AREA 9 BUILDING COMPLEX ....

CD

70

/; w'-'



I

TE8M CNEi SaGNET»iETER/RfiDAR SURVEY: JiiLV
(DAYS)

BITE NQ, : SITE DESCRIPTION SRES

•12 24:CWB QRCHftRC LflKE

113 31-.REFUGE CONTROL SITE

en

ro



TEA* UN: AND'.*,; MAT* Jill

AREA SITE NO. t SITE DESCRIPTION SAHPLE TYPE 1 2 3 4 5 6 7 8 9 1 0

11

•2

13

14

IS

K

17

tfl

3:AREA 11 SOUTH LANDFILL SEDIMENT»2 COMP. j£0 GRABS »
4:flS£P. !! NORTH LANDFILL SEDIMENTs! COMPOS fiRAJBS *
5:AREA 11 ACID POND SEDIMENT:! COMP.;4 GRABS t

UATER:! COMP.;4 GRABS t

7A:D AREA NORTH LAWN
11A:P AREA NORTH SEDIMEN7:4 COMP.;19 GRABS .
7:D AREA SOUTHEAST DRAINAGE SEDIMENT:! COMP.$4 GRABS .

UATER:! COMP.;4 GRABS
8:0 AREA SOUTHUEST DRAINAGE SEDIMENT:! COMP.;4 GRABS .

UATERil COMP.;4 GRABS
9:D AREA NORTHWEST DRAINAGE SEDIMENT:! COMP.;4 GRABS .

UATER:! COMP. ;4 GRABS
10:UATERUORKS NORTH DRAINAGE SEDIMENT:! COMP.;4 GRABS .

UATER:! COMP. ;4 GRABS
lliP AREA SOUTHEAST DRAINAGE SEDIMENT:! COMP.;4 GRABS .

UATER:! COMP.;4 GRABS
20:D AREA SOUTH SEDIMENT:! COMP.;4 GRABS .

UATER:! COMP.;4 GRABS

12:AREA 14 LANDFILL SEDIMENT:! COMP.;4 GRABS t . . .
UATER:! COMP.;4 GRABS t . . .

13:AREA 14 CHANGE HOUSE SITE ....
14:AREA 14 SOLVENT STORAGE SEDIMENT:2 COMP.;12 GRABS * . . .

UATER:2 COMP.;12 GRABS * . . .

15:AREA 7 PLATING POND SEDIMENT:! COMP.;4 GRABS . . « .
UATER:! COMP.;4 GRABS . . * .

16:AREA 7 INDUSTRIAL SITE SEDIMENT:4 COMP.jB GRABS . . * .
UATER:4 COMP.;B GRABS . . * .

17:JOB CORPS LANDFILL UATER:SIN6LE SAMPLING . . * .

18.-AREA 13 LOADING PLATFORM ....
19:AREA 13 BUNKER HOUSE 1-3 ....
30:MUNITIONS CONTROL SITE ....

21 :SOUTHEAST CORNER FIELD . . . .'

22:OLD REFUGE SHOP SEDIMENT:! COMP.;2 GRABS . . . »

73
m



TEfiS ONE flND TMQi WATER SNB SEDIMENT SAMPLING! JULY

flftEA SITE NO,i SITE DESCRIPTION SAMPLE TYPE 1 2 3 4 5 £ 7 S 9 10

HATERrSINGLE SANPLN6 . . .
24iPEPS!-UEST SEDIMENTiSINBLE GRAB . . .

MATERiSINGLE GRAB ...
25:C.O. CREEK AT MARION Lf S£DIMEMTi3 COHP. j9 GRABS . . .

UOTER:3COMP.{9GRABS . . .
S6-.C.O. CREEK BELOW HftRION STP SEDIMENT:2 COUP. j6 BRflBS . . .

HftTER:2 COMP. ;6 GRABS . . .
27:0.0. CREEK BELOW 157 DREDGE SEDIMENT:! COMP.}3 GRABS . . .

UfiTER:! COHP.i3 GRABS . . .

19 tt:UATER TOWER LANDFILL

110 29:FIRE STATION LANDFILL SEDIMENT

111 32:AREA 9 LANDFILL SEDIMENT]IB SINGLE SAMP f • . .
33.-AREA 9 BUILDING COMPLEX

112 34:CRAB ORCHARD LAKE SEDIMENT:10 COMP.;35 GRABS
UATER.-5 SINGLE SAMPLINGS t t

113 31:REFUGE CONTROL SITE



: I t ~i i i i I I 4 I I
TEAM ONE: \itLL DRILLING: AUGUST

(DAYS)
SITE It SITE DESCRIPTION I OF WELLS i 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 IB 19 20 21 22 23 24

3:AREA 11 SOUTH LANDFILL
4:AREA 11 NORTH LANDFILL
5:AREA 11 ACID POND

7A:D AREA NORTH LAUN
11A:P AREA NORTH
7:D AREA SOUTHEAST DRAINAGE
B:D AREA SOUTHUEST DRAINAGE
9:0 AREA NORTHUEST DRAINAGE
10:UATERUORKS NORTH DRAINAGE
11:P AREA SOUTHEAST DRAINAGE
20:D AREA SOUTH

13 12:AREA 14 LANDFILL
13:AREA 14 CHANGE HOUSE SITE
14:AREA 14 SOLVENT STORAGE

14 15:AREA 7 PLATING POND 1 */
16:AREA 7 INDUSTRIAL SITE

•5 17:JOB CORPS LANDFILL

16 18:AREfl 13 LOADING PLATFORM
19:AREA 13 BUNKER 1-3
30:MUNITIONS CONTROL SITE 1 /**»/

17 21:SOUTHEAST CORNER FIELD

18 22:OLD REFUGE SHOP
24:PEPSI WEST
25tC.O. CREEK AT MARION LF ~
26:C.O. CREEK BELOU MARION STP c
27:C.O. CREEK BELOU 157 DREDGE m

en

19 28:UATER TOWER LANDFILL 2 /*««/

110 29:FIRE STATION LANDFILL 4 /»Ht*t*»mt/

111 32:AREA 9 LANDFILL 3 /»««*»«/.
33:AREA 9 BuILDiNB LOMPLEX



TEAH ONE: HELL DRILLING: AUGUST
(DAVS)

AREA SITE *: SITE DESCRIPTION I OF WELLS 1 2 3 4 S £ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

112 34:CRAB ORCHARD LAKE

113 31:REFU6£ CONTROL SITE 1 /«»»/

cr
70m
CTi



TEA) iHO: StlTL nd> Biffi i)UGUST I

AREA SITE S:SITE DESCRIPTION

I! 3iAKfl I! SOUTH LAMFILL
4.-AREA 11 NORTH LANDFILL
SiAREA 11 ACID POND

12 7A:D AREA NORTH LAUN
11A:P AREA NORTH
7:0 AREA SOUTHEAST DRAINAGE
6:D AREA SOUTHWEST DRAINAGE
9:D AREA NORTHWEST DRAINAGE
10:UATERUORKS NORTH DRAINAGE
11:P AREA SOUTHEAST DRAINAGE
20:0 AREA SOUTH

13 12:AREA 14 LANDFILL
13tAREA 14 CHANGE HOUSE SITE
14:AREA 14 SOLVENT STORAGE

•4 1S:AREA 7 PLATING POND
16:AREA 7 INDUSTRIAL SITE

15 17:JOB CORPS LANDFILL

ifi IBiAREA 13 LOADING PLATFORN
ISiAREA 13 BUNKER 1-3
30:NUNITIONS CONTROL SITE

17 21:SOUTHEAST CORNER FIELD

IB 22:QLD REFUGE SHOP
24:PEPSI WEST
2S.-C.O. CREEK AT NARION LF
%!C,n: CREEK BELQU NARION STP
27:C.O. CREEK BELOU 157 DREDGE

19 8fl:WATER TOWER LANDFILL

SAMPLE TYPE

SDILl3GOHP.fl6GRABS
SOIL:1 CONP.;6 GRABS
SOILil COHP.{A GRABS

SOIL:16 COMP.J64 GRABS
SOIL-.4COMP.} 10 GRABS

SOIL:1 COMP.J4 GRABS
SOILifc CONP.;60 GRABS

SOIL:9COMP.|54 GRABS

S01L>7 CONP. }29 GRABS

SOILi4 CONP.j44 GRABS
SOIL:S CONP.:55 GRABS
SOILiSINGLE SAMPLING

SOILi4 CONP. }24 GRABS

(DAYS)
3 4 5 & 7 S 3 10 11 12 13 14 15 IS 17 IS 13 20

. «

. *

i «

£D

SOIL:6 CONP. {44 GRABS



TEAK TUG; SCIL AND BIOTA SAHPLInoi AUGUST

AREA SITE I:SITE DESCRIPTION

i!0 29tFIRE STATION LANDFILL

111 32:AREA 9 LANDFILL
33:flREfl 9 BUILDING COMPLEX

112 34:CRAB ORCHARD LAKE

SAMPLE TYPE

SOIL'? Om $84 GRABS

SOILi42COHP.»
SOIL:201 COMP.j

BIOTA:2CONP.; 16 SPECIMENS

{BftVS)
1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20

t »

* * *

113 31:REFUGE CONTROL SITE SOIL.-SINGLE SAMPLING

73
m
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DATA MANAGEMENT PLAN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

A. DATA MANAGEMENT FOR SCOPING

Site Background

A documentation titled Review of Available Information, dated March
1985, is included as Attachment S-7 to the Work Plan Supplement. All
of the historic and background documents which are cited in this Re-
view are filed for retrieval using the reference numbers cited in the
Review document. In addition, a computer database of summaries of
each of these documents is also in this file and is reproduced as an
Appendix to the Review document. This summary database may be
searched or sorted using a variety of selection criteria.

Site Chronology

The same database cited above was used to develop a site chronology of
records and correspondence. The list of document summaries included
in the Appendix to the Review document is arranged chronologically.

Site Maps

All site maps and aerial photos used for this project are located in the
flat file document center under the project designation 3114.001.

Site-specific Plans

All site-specific plans including the Quality Assurance Project Plan
(QAPP), the Site Sampling Plan (SSP), the Site Health and Safety Plan
(SHSP) and the Site Operations Plans (SOPs) are maintained as Appen-
dices to the Work Plan. All information leading to the development of
these plans are referenced in or maintained as part of the Work Plan
File.

B. DATA MANAGEMENT FOR SITE CHARACTERIZATION AND
SAMPLING

Data management procedures and protocols are covered in many places
throughout the Work Plan. The attached discussions provide references
to specific data management practices and further illustrate some of the
forms and outputs used for this project.

Field Data Records and Logs

Field data records and logs are discussed in the Work Plan on pages 5
and 7 through 13 for various field activities. Field records are dis-
cussed in additional detail in the QAPP, Appendix A to the Work Plan,
on pages 5 (sample custody) and in the SSP, Appendix B to the Work
Plan, on pages 7 through 10 (site location procedure, photographs,
field notebooks, control of contaminated sampling materials and sample



control). Field safety recordkeeping is discussed in the SHSP, Appen-
dix C to the Work Plan, in Section 3 (protocols for routine activities)
and in the Safety Manual, Attachment 1 to the SHSP (See Sections IV
and V). Attachment S-6D illustrates the type of information typically
included in the field log.

Sample Tagging and Identification

Sample tagging and identification are discussed in the SSP, Appendix C
to the Work Plan, pages 1 through 3 and Attachment 2, pages 49 and
50. Sample identification numbers and descriptive information for each
proposed sampling location are presented in the SSP, Attachment 1,
along with the site descriptions and rationale for sampling. The sample
tagging and identification system used for this project is designed to be
compatible with O'Brien £ Cere's laboratory data management system.
The laboratory data management system (see below) used a specific
sample number for each sample and permits each number to be accom-
panied by a series of user-defined identifiers. Identifiers used for this
project are shown on Attachment S-6A, along with information on date
of sampling and cross-references to duplicate, spike and split samples.
This laboratory data management system is also used to generate pre-
printed sample tags which are used in the field (see the SSP, page 2).
An example of the sample tags is reproduced as Attachment S-6B.

Chain of Custody Documentation

Chain of custody documentation is discussed in the QAPP, Attachment
4, pages 13 through 15, the SSP, page 10 and Attachment 2, pages 50
through 54, and the SHSP, Attachment 1, Section V. The laboratory
data management system was used to generate preprinted sample lists
which were used as the Chain of Custody documents. See Attachment
S-6D for an example.

Laboratory Data Management and Records

The laboratory data management and recordkeeping systems are dis-
cussed throughout Attachment 4 of the QAPP (see especially pages 9
through 16). For this project, some additional laboratory data manage-
ment procedures have been implemented. Attachment S-6E illustrates
output from the laboratory scheduling system for Crab Orchard Refuge
samples. Attachment S-6F is a summary of analyses completed.

Quality Control Documentation

Documentation of quality control is discussed in Section VI of Attach-
ment 4 of the QAPP (see pages 19 through 31 and the attached Figures
4 through 8). These records are maintained by O'Brien & Gere's
laboratory under the project file number 3114.001.

Audit Records and Procedures

Audit procedures are covered on pages 9 and 10 of the QAPP. Specific
samples which were acquired for split sample analysis by FWS are cited
in the Status Reports covering descriptions of sampling activities.



C. DATA MANAGEMENT FOR HEALTH AND SAFETY PROGRAMS

Statement of Policy

O'Brien & Gere's safety policies are cited in Section I and II of the
Safety Manual (Attachment 1 of the SHSP).

Medical Surveillance, Insurance and Training

All employees who engage in hazardous waste site field investigations
must complete a comprehensive health examination as stated in Section
III of Attachment 1 of the SHSP. These records are maintained by
O'Brien & Gere's personnel department. Memoranda of general training
programs covering use of protective clothing, respirators, etc. are
maintained in O'Brien & Gere's divisional personnel file. Specific sup-
plemental training for this project is documented by the Project Health
and Safety Officer and maintained in the project file (3114.001).

Management Plan

Safety responsibilities and authorities are cited in Section II of Attach-
ment 1 of the SHSP. In addition, project personnel responsibilities
associated with this project are outlined on Attachment 2 to the QAPP.

Equipment Maintenance

Safety equipment is maintained for ready use by O'Brien & Gere's
Business Administration Division which maintains records of this mainte-
nance. Equipment is tested at the home office prior to use in the field.

Emergency Response Procedures

Emergency information for field use is included in Section 4 of the
SHSP. Incident Reports are filed by the field supervisor.

D. DATA MANAGEMENT FOR INSTITUTIONAL ISSUES

Site Access

Site access is controlled by FWS personnel for limited-access areas of
the Refuge. In addition, records of personnel entry and exit to study
sites are incorporated in the field logs.

Community Relations

Records of community relations activities are maintained by the Refuge
Manager.

Coordination

Records of coordination among various governmental agencies are main-
tained as memoranda or letters documenting meetings and communications
in addition to the Cooperative Agreement between U.S. FWS and U.S.
EPA.



E. DATA MANAGEMENT FOR BENCH- AND PILOT-SCALE STUDIES

Work Plan Supplement

Subsequent to the completion of the Remedial Investigation Report, a
Work Plan Supplement will be developed to present details of recommen-
dations for bench- or pilot scale testing to evaluate alternative tech-
nologies suggested as a result of the Task 4 activities. This Work Plan
will be submitted to U.S. FWS and U.S. EPA and will include the
following elements:

Statement of Objectives
Quality Control and Quality Assurance
Data Management
Criteria for Technology Selection or Elimination



ATTACHMENT S-6A

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SAMPLING AND ANALYSIS



CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SITE LIST

— GRP

*i S:AREA 11 SOUTH LANDFILL
*1 4:AREA 11 NORTH LANDFILL
*i S:AREA 11 ACID POND
*2 ?A:D AREA NORTH LAWN
/2 llAtP AREA NORTH

- X2 ?:D AREA SOUTHEAST DRAINAGE
*2 8:D AREA SOUTHWEST DRAINAGE
*2 9:D AREA NORTHWEST DRAINAGE

.« *2 10 WATERWORKS NORTH DRAINAGE
*2 114,P AREA SOUTHEAST DRAINAGE
*2 20 :D AREA SOUTH

M *3 12:AREA 14 LANDFILL
*3 13:AREA 14 CHANGE HOUSE SITE
X3 14:AREA 14 SOLVENT STORAGE
*4 15:AREA 7 PLATING POND

** *4 16«*AREA 7 INDUSTRIAL SITE
*5 17:JOB CORPS LANDFILL
*6 IS:AREA is LOADING PLATFORM

- *6 19:AREA 13 BUNKER 1 -3
X6 30:MUNITIONS CONTROL SITE
X7 21 SOUTHEAST CORNER FIELD

m *B 22:OLD REFUGE SHOP
*8 24:PEPSI -WEST
*8 25:C«0» CREEK AT MARION LF
*8 26:C.O, CREEK BELOW MARION STP
*8 27:C*0. CREEK BELOW 157 DREDGE
/9 28:WATER TOWER LANDFILL

29*«FIRE STATION LANDFILL
32:AREA 9 LANDFILL
33:AREA 9 BUILDING COMPLEX
35:AREA 9 EAST WATERWAY

*12 34:CRAB ORCHARD LAKE
3i:REFUGE CONTROL SITE



CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SAMPLING & ANALYSIS SCHEDULE

,„ KEY

— 1. ID! - Site Number

2. 102 - Sequential number at a given site
<M?

3. IDS - Sample Matrix: Soil-1; water-2; sediment-3; fish-4; turtles-5;
crayfish-6

'"" 4. ID4 - Analysis set: A-l; B-2; C-3; D-4; E-5; F-6; G-7; H-8
(see parameter list for analysis sets)

" 5. MATRIX- soil, water, etc. (See ID3)

6. Name - Description of sampling locations
it

7. Type - Type of sample collection - surface, grab, composite, core,etc.

„,. 8. Depth- Depth at which sample is collected

9. Analysis set - See Parameter List for analysis sets

""" 10. Sample No.- Sequential numbering for site use.

11. Lab No. - Number used by OB&G Laboratory System
II-HI

12. Replicate - Shows if replicates are collected for FWS, duplicates or spikes

— 13. Sample Coll. Date - Date of sampling -
'***' indicates sample collected; '—' indicates sample
not collected

'* 14. Dupl/spike Numbers - Lab No. for corresponding duplicate or spike sample



PARAMETER LIST FOR ANALYSIS SETS

in

PARAMETERS

1. Purgeabie Priority Pollutants -Screen
-Full Anal.

£. Acid Extract. Priority Pollutants -Screen
-Full Anal.

3. Base/Neutral Extact. Prior. Poll. -Screen
-Full Aral.

4. Pesticide/PCB Priority Pollutants -Screen
-Full Anal.

5. PCB's

6. Metals - ICP Scan -Screen
- Prior. Poll, scan by AA -Full Anal.
- Mercury

7. Cyanide 40

8. Indicators
- pH (field)
- Specific Conductance (field)
- Total Organic Carbon
- Total Organic Halogen

9. Explosives Residues by HPLC

10. Nitrogen Series: TKN, NH5, N05

11. PCDD/PCDF -Screen
-Full Anal.

Icl. Cation Exchange Capacity

13. Total Phosphorus

14. Primary i Secondary Drinking Water Stds.

15. Percent Solids (on soil/sed only)

ANALYSIS SET
A B C D E F 6 H 1

x x x -

x x x -

X X X X

X X X X

- - x x

X X

X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X

X X

NOTE: Procedures for Screening & Full Analyses are referenced in the Uork Plan
TOTAL UNIT COSTS for SETS F, G and H reflect additional costs for full analysis
SET F is full analysis of parameters screened in SET A
SET G is full analysis of oaraueters screened in SET D
SET H is full analysis of selected sanoles instead of SET D
SET I is full analysis of selected samples for Phase II



LIST OF CHEMICAL COMPOUNDS FOR ANALYSIS

u*

1 Chloronethane
2. BronoKthane
3 Dichlorodifluorowethane
4 Vinyl chloride
5 Chloroethane
6 Pethylene Chloride
7 Trichlorofluorosethane
8 1,1-Diehloroethene
9 1,1-Dichloroethane
10 t-1,1-Dicnlorcethene
11 Chloroform
12 1,1,1-Trichloroethane
13 Carbon tetrachlorioe
14 Bronodichloroiiethane

1 Phenol
2 cl6-Phenol
3 2-Fluorophenol
4 c:,4-Di«ethylphenol
5 c!-Chlorophenol

1 1,3-Dichloroberizene
£ 1,4-Dichlorobenzene
3 1,2-Dichlorobenzene
4 Hexachlorcethane
5 Ms (2-chloroethyl) ether
6 Bis (£-chloroisopropyl) ether
7 M-Nitroscdi-n-propylaiiine
a Nitrobenzene
9 Hexachlorobutaaiene
10 \,2.4-Tri ch i orobenzene
11 Isophorore
12 Naphthalene
13 IJis (2-ctiloroetnoxy) netnane
14 Hexachior'ocyclopentadierie
15 ii-Chloronaphthalene
16 fcenaphthalene

1 fllpha-BHC
2 Sai<ma-Ml (Lindane)

Beta-Bt£
Delta-BHC

5 Heptactiior
6 «drin
7 Heptachlor epoxide
3 EndoBuifan I
9 4, 4' -DDE

1 Tetra-CDO
2 Penta-CDD
3 Hexa-CDD
4 Heota-CDD

PUR6EABLE PRIORITY POLLUTANTS
15 1,2-Dichloropropane
16 t-l,3-Dichloropropene
17 Trichloroethene
18 Benzene
19 Dibronochlorooethane
20 1,1,2-Trichloroethane
21 c-l,3-Dichloropropene
22 2-Chloroethylvinyl ether
23 Brcnofora
24 1,1,2,2-Tetrachloroethane
25 Tetrachloroethene
26 Toluene
27 Chlorobenzene
28 Ethylbenzene

ACID EXTRACTABLE PRIORITY POLLUTANTS
6 2-Nitrophenol
7 4-Nitrophenol
8 4-Chloro-3-«ethylphenol
9 2,4-Dichlorophenol
10 2,4-Dinitrophenol

BASE/NEUTRAL PRIORITY POLLUTANTS
17 Acenaphthene
18 Dimethyl phthalate
19 2,6-Dinitrotoluene
20 Fluorene
21 4-Chlorophenyl phenyl ether
22 2,4-Dinitrotoluene
23 1,2-Diphenylhydrazine
24 Diethylphthalate
25 N-nitrosodiphenylanine
26 Hexachlorobenzene
27 4-Browophenyl phenyl ether
28 Phenanthrene
£9 Anthracene
30 Di-n-butyl phthaiate
31 Fluoranthene
32 Pyrere

PESTICIDES/PCB PRIORITY POLLUTANTS
10 Dieldrin
11 Endrin
12 4,4'-ODD
13 Endo&ulfan II
14 4,4'-DDT
15 Endosulfan Sulfate
16 Endrin Aldehyde
17 Methoxychlor
18 Chloroare

PCDDs/PCDFs
5 Octa-CDD
6 Tetra-CDF
7 Penta-CDF
8 Kexa-CDF

29 1,1 Dichloroethylene
30 t-l,2-Dichloroethylene
31 Broflochloronethane
32 Trichloroethylene
33 2-Bromo-l-chloropropane
34 Tetrachloroethylene
35 Acetone
36 Carbon bisulfide
37 2-Butanone
38 Vinyl acetate
39 2-Hexanorte
40 4-Methyl-2-pentanone
41 Styrene
42 Total xylenes

11 Pentafluoroohenol
12 2,4,6-Trichlorophenol
13 2-«ethyl-4,6-dinitrophenol
14 Pentachlorophenol

33 Benzidine
34 Butyl benzyl phthalate
35 Bis (2-ethylhexyl) ohthalate
36 Chryserie
37 Benzo(a)anthracene
38 3,3-Dichlorooenzioine
39 Di-n-octylpnthalate
40 Benzo(b)fluoranthene
41 Benzo(k)fluoranthene
42 Benzo(a)pyrerie
43 Indeno(l,2,3-cdlpyrene
44 Dibenzo(a,h)anthracene
45 Benzo<g,h,i)perylene
46 N-Nitrosodinethyl Awine

19 Toxaphene
20 Arochlor-1016
21 Arochlor-1242
22 Arochlor-1221
23 Arochlor-1232
24 Arochlor-1248
25 Arochlor-1254
26 Arochior-1260
£7 Endrin ketone

9 Hepta-CDF
10 Octa-CDF



LIST OF CHEMICAL COMPOUNDS FOR ANALYSIS

1 HMX
2 RDX
3 1,3,5 TNB

1
2 Antloony
3 Arsenic
4 Barium
5 Cadaiiw
6 Calciua
7 Chromium
A Cobalt
9 Coooer

INDIfiTORS
1 pH
2 Specific Conductivity
3 Total Organic Carbon
4 Total Organic Hal ides

Primary Inorganic Chemicals
1 flrsenic
2 Ear i ura
3 Cadaiun
4 ChroniuB
5 Fluoride
6 Lead
7 Mercury
6 Nitrate
5 Silver

EXPLOSIVES RESIDUES BY HPLC
4 1,3 DNB
5 NB
6 TETRYL

METALS (ICPs AND PP ATOMIC A6S.)
10 Iron
11 Lead
12 Magnesiun
13 Manganese
14 Molybdenum
15 Mercury
16 Nickel
17 Potassium
18 Selenium

OTHERS
NITROGEN SERIES

1 Aranonia Nitrogen
2 Nitrate Nitrogen
3 Nitrite Nitrogen
4 Total Kjeldahl Nitrogen

SAFE DRINKING WATER ACT STANDARDS

Organic Chemicals
1 Endrin
2 Lindane
3 Xethoxychlor
4 Toxaphene
5 2,4-D
62,4,5-TP Si 1 vex

7 2,4,6 TNT
8 2,6 DNT
9 2.4 DNT

20 Silver
21 SooiuH
22 Tin
23 Titaniui
24 Vanadium
£5 Zinc

CYANIDE

CATION EXCHANGE CAPACITY

TOTAL PHOSPHORUS

Secondary Inorganic Chemicals
1 Chloride
2 Copper
3 Iron
4 Manganese
5 Sodium
6 Sulfate
7 Zinc
8 Corrosivity



RI/F5 SAMPLING & ANALYSIS SUMMARY

SITE SAMPLING SITE HATER WELL SOILS SEDIMENTS BIOTA
NO. NO. OF ANAL. NO. OF ANAL. NO. OF ANAL. NO. OF ANAL. NO. OF ANAL.

SfiMPL TYPE SAflPL TYPE SAMPL TYPE SAMPL TYPE SflMPL TYPE

3 AREA 11 SOUTH LANDFILL

4 AREA 11 NORTH LANDFILL

5 AREA 11 ACID POND

7A D AREA NORTH LAWN

lift P AREA NORTH

7 D AREA SOUTHEAST DRAINAGE

8 D AREA SOUTHWEST DRAINAGE

9 D AREA NORTHWEST DRAINAGE

10 WATERWORKS NORTH DRAINAGE

11 P AREA SOUTHEAST DRAINAGE

20 D AREA SOUTH

12 AREA 14 LANDFILL

13 AREA 14 CHANGE HOUSE SITE

14 AREA 14 SOLVENT STORAGE

15 AREA 7 PLATING POND

16 AREA 7 INDUSTRIAL SITE

17 JOB CORPS LANDFILL

IS AREA 13 LOADING PLATFORM

0

0

1

0

0

1

1

1

1

1

1

1

0

2

1

4

2

0

-

-

A

-

-

A

A

A

A

A

A

A

-

A

A

A

A

_

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

0 -

1 I

0 -

4 I

0 -

3
1

1

1

16
1

4

0

0

0

0

0

0

1

6

0

0

7
I
1
1

5
2
2

4
1

A
F

D

A

A
F

A

-

-

-

-

-

-

D

A

-

-

A
D
F
G

A
D
6

A
F

1
1

1
1

1
1

0

4
1

1

1

1

1
1

1
1

1
1

1
1

0

2
1

1

4
1

0

0

A
D

A
F

A
F

-

A
F

A

A

A

D
G

A
F

A
F

A
G

-

A
F

A

A
F

-

_

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I S AREA 1 3 BUNKER 1 - 3 0 - 0 - 5 A 0 - 0 -



• f

RI/FS SAMPLING & ANALYSIS SUMMARY

SITE: SAMPLING SITE WATER WELL SOILS SEDIMENTS BIOTA
NO. NO. OF ANAL. NO. OF ANAL. NO. OF ANAL. NO. OF ANAL. NO. OF ANAL.

SAMPL TYPE SAMPL TYPE SAMPL TYPE SAMPL TYPE SAMPL TYPE

1 F

30 MUNITIONS CONTROL SITE

£1 SOUTHEAST CORNER FIELD

££ OLD REFUGE SHOP

£4 PEPSI-WEST

£5 C.O. CREEK AT MARION LF

£6 C.O. CREEK BELOW MARION STP

SI C.O. CREEK BELOW 157 DREDGE

M WATER TOWER LANDFILL

£9 FIRE STATION LANDFILL

32 AREA 9 LANDFILL

33 AREA 9 BUILDING COMPLEX

35 AREA 9 EAST WATERWAY

34 CRAB ORCHARD LAKE

31 REFUGE CONTROL SITE

0 -

0 -

1 A

1 A
1 F

3 A

£ A

1 A

0 -

0 -

0 -

0 -

0 -

10 I
5 E

0 -

1 I 1
1

0 - 4
1

0 - 0

0 - 0

0 - 0

0 - 0

0 - 0

£ I 11
1
1

4 I 5
£
1

3 I 1
a
£7
9

0 - 184
4

0 - 0

0 - 0

1 I 1
1

D
6

A
F
_

_

_

_

-

A
D
6

A
D
G

A
B
C
H

B
D

-

-

D
6

0

0

1
1

1
1

£
1
1

£
1

1

0

0

15
3

0

1
1

a
£

0

-

-

A
F

A
F

A
D
G

A
6

D

-

-

A
D

-

A
F

I
H

-

0

0

0

0

0

0

0

0

0

0

0

0

34
£

0

-

-

_

-

-

-

-

-

-

-

-

-

I
H

-

TOTAL NUMBER OF ANALYSES 41 16 3£S 73 36
454



RI/FS SAMPLING I ANALYSIS SUMMARY

SUB-TOTAL

QA/QC - WATER
QA/QC - SOIL
QA/QC - SEDIMENT
QA/QC - BLANKS

QA/QC - TOTAL

TOTAL

PHASE I SAMPLING AND ANALYSIS SUMMARY
ANALYSIS SET

SCREENIN
NO. OF ANALYSES

WATER
WELL

SOILS
SEDIMENTS
BIOTA

A

25
0
72
42
0

B

0
0

192
0
0

C

0
0
27
0
0

D

0
0
15
7
0

E

5
0
0
0
0

TOTAL NO
OF SfirtPL

30
0

305
49
0

FULL ANALYSIS
F

1
0
6
10
0

6

0
0
7
4
0

H

0
0
9
2
2

I

10
16
0
a
34

TOTAL
ANALYSIS

4J
Ifa
328
73
36

139 192 27 22 365 17 11 13 4S4

1
12
7
9

29

,68

0
31
0
0

31

223

0
4
0
0

4

31

0
6
1
1

3

30

0
0
0
0

0

5

1
53
0

10

72

457

0
1
2
0

3

20

0
2
1
2

5

16

0
2
1
1

4

17

&
0
3
1

10

78

7
58
15
14

94

588

NOTE: Groundwater well and biota sanples to be analyzed in PHASE II

NO. OF SAMPLES EXPLOSIV METALS

PHASE II SAMPLING AND ANALYSIS CONTINGENCY
ANALYSIS PARAMETERS

PCDDs/PRIOR.POL.
PCBs PCDFs ORGANICS MISC.

•IF

III

HATER
WELL
SOILS
SEDIMENTS
BIOTA

TOTAL NO.
QA/QC Sanpies

3
3
30
8
0

44
7

3
3
30
15
0

51
8

0
0
40
15
0

55
8

0
3
5
3
0

11
3

3
3
10
10
0

2&
5

10
10
30
20
0

70
12

TOTAL

19
22
145
71
0

257
43



CKHB ORCHARD NATIONAL WILDLIFE REFUGE

i l.u. ! MATRIX! NAME ! TYPE

*** *1 3:AREA 11 SOUTH LANDFILL

PHASE I SAMPLING Am) ANALYSIS SCHEDULE nuvcnccn

i DEPTH iANAL!DEPTH! LQCA-IINTRVLlSAMP!! LftB REPLICATE SAMPLE DUPL./SPIKE NOTES
SET TION ft NO. NOS. NO LAB FWS COLL. DATE NUMBERS

19221
19222
19266

5- 1
3- 2
3- I
3- 3
3- 4
3- 5

*»*

4- 1
4- 2
4- 2

***

a- l
5- 2
5- 3
5- 3

***

7ft- 1
7A- 2
7ft- 3
7ft- 4
70- 5
7ft- 6
7ft- 7
7ft- 5
7fl- 9
7ft- 5
7fl- 10
7A- 11

SOIL
SOIL
SOIL
SOIL

SEDIMENT
SEDIMENT

NORTH BANK
SOUTH BANK
SOUTH BANK
EAST MOUND
MARSH

LOWER STREAM

COMP.
COMP.
COMP.
CDMP.
COMP.
COMP.

6 GRABS
6 GRABS
& GRABS
4 GRABS
10 GRABS
10 GRABS

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

A I
A I
F I
A I
D K
A K

P
P
P
P
R,S
P,R,S

Y
Y
Y
U
Y
Y

1
2

572
3
4
5

9401 FWS
9402 DUPL
9257 DUPL
9403 SPKE
9404
9405

*** 8/14/65
«* fl/ 14/85
*** 11/19/65
*** 8/14/S5
*** 6/14/65
*** 6/14/65

4:ftREft 11 NORTH LflNDFILL

SOIL
SEDIMENT
SEDIMENT

WATER
SOIL

SEDIMENT
SEDIMENT

4(2

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

BARE PATCHES
SWAMPY SED.
SWAMPY SED.

5: AREA 11 ACID

POND WATER
DEAD TREE AREA
POND SED.
POND SED.

7ft :i) ASEft NORTH

LOW SPOTS-SURF
LOW SPOT3-1 FT
LOW SPOTS-2 FT
LOW SPOT3-3 FT
TRANSECT A-SUfiF
TRANSECT A-1FT
TRANSECT A-2FT
TRANSECT A-3FT
TRANSECT B-SURF
TRANSECT B-SURF
TRANSECT B-1FT
TRANSECT B-2FT

COMP.
COMP.
COMP.

POND

COMP.
COMP-.
COMP.
COMP.

LAWN

COMP.
COMP.
COMP.
COMP.
COMP=
COMP'.
COMP.
COMP.
COMP.
COMP.
COflP.
COMP.

& GRABS
6 GRABS
& GRABS

4 GRABS
4 GRABS
4 GRABS
4 GRABS

8 GRABS
8 GRABS
6 GRABS
B GRABS
3 GRABS
3 GRABS
3 GRABS
3 GRABS
3 GRABS
3 GRABS
3 GRABS
3 GRABS

0-1 FT
0-1 FT
0-1 FT

SURFACE
0-1 FT
0-1 FT
0-1 FT

SURFACE
b-12 INCHES
1-2 FEET
2-3 FEET
SURFACE

6-12 INCHES
1-2 FEET
2-3 FEET
SURFACE
SURFACE

6-12 INCHES
1-2 FEET

D I
A K
F K

A N
A K
A K
F K

A+OVA 1
A+OVA M
A+OVA M
A+OVA K
Mm J
A+OVA M
A+OVA M
A+OVA M
A+OVA J
F M

A+OVA M
A+OVA M

P,U
R
R

R
P,R,U

R
R

U
U
U
U
Q
Q
Q
Q
Q
Q
Q
U

Y
X
X

Y
Y
Y
Y

X
X
X
X
X
X
X
X
X
X
X
X

S
7

573

a
S
10
574

11
12
13
14
15
16
17
id
19
575
20
21

9406
S407
9256 FWS

940a
9409 FWS
9410
9259

9411
5412
9413 FWS
9414
9415
9416
9417 DUPL
9418
9419
9260
9420
9421

*** 6/13/85
*** 8/13/85
»** 11/19/85

*** 6/13/65
«* 8/13/65
*** 6/13/65
*** 11/19/65

*** 3/17/65
*** 8/17/85
*** 8/17/65
*** 8/17/85
ttt 6/17/65
*** 8/17/65
*** 8/17/65
*** 8/17/85
*** 6/17/65
*** 11/19/65
*** 6/17/65
"* 6/17/65

19226



CRHt) UHChHHD NATIONAL WlLllIFE REFUGE PHASE I SAMPLING AND ANALYSIS SCHEDULE REVISED NOVEMBER

' i.D. ! MATRIX

7A- 12 SOIL
7A- 13 SOIL
7A- 14 SOIL
7A- 15 SOIL
7ft- 16 SOIL

***

lift- 1 SEDIMENT
lift- 2 SEDIMENT
lift- 3 SEDIMENT
lift- 3 SEDIMENT
lift- 4 SEDIMENT
lift- 5 SOIL
lift- 6 SOIL
lift- 7 SOIL
lift- 8 SOIL

***

7- 1 WATER
7- £ SEDIMENT

*«•*

6- 1 WATER
6- 2 SEDIMENT

**«•

5- 1 WATER
9- 2 SEDIMENT

NAME

TRANSECT B-3FT
TRANSECT C-SURF
TRANSECT C-lFT
TRANSECT C-2FT
TRANSECT C-3FT

llftzP AREA NORTH

WEST SWALE
EAST SWALE

NORTH SWALE 1
NORTH SWALE 1
NORTH SWALE 2
LOADING DOCK
NORTH DOOR

EAST LOAD AREft
STEAMHOUSE DOOR

! TYPE

COUP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS

COMP. 3 GRABS
COMP. 7 GRABS
COMP. 6 GRABS
COMP'. 6 GRABS
COMP. 3 GRABS
COMP. 3 GRABS
COMP. 2 GRABS
COMP. 3 GRABS
COMP. 2 GRABS

! DEPTH

2-3 FEET
SURFACE

6-12 INCHES
1-2 FEET
2-3 FEET

'

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

.'flNAL.'DEPTH! LOCfl-!M«VL!SftMP!
SET
ft+OVA M
A+OVA J
ft+OVA M
A+OVft M
A+OVA M

A J,K
A J,K
A J,K
F J,K
A J,K
A J
A J
A J
A J

T10N
Q
Q
Q
0
Q

Q,R
Q,R
Q,R
Q,R
Q,R
Q
Q
Q
Q

& NO. NUS.

X
X
X
X
X

X
X
X
X
X
w
w
w
w

£2
23
24
25
26

27
28
29
576
30
31
32
33
34

! LAB .REPLICATE
NO LAB FwS
9422
9423
9424
9425
9426

9427 SPKE
9428 FWS
9429 DUPL
9261 DUPL
9430
9431
9432
9433
9434

SAMPLE DUPL. /SPIKE
CULL. DATE
»**
***
*»*
***
**»

***
***
***
***
***
***
***
***
***

6/17/85
6/17/85
6/17/65
8/17/65
8/17/65

6/16/85
6/16/65
8/16/65
11/18/85
6/16/85
8/16/65
8/16/65
8/16/65
8/16/65

NUMBERS

19282

19254
19225

7:D AREA SOUTHEAST DRAINAGE

D-SE WATER
D-SE SEDIMENT

COMP. 4 GRftBS
COMP. 4 GRABS

SURFACE
0-1 FT

A N
A K

R
R

w
u

35
36

19209
19210 DUPL

***
***

6/16/85
6/16/65 19255

tt:D AREA SOUTHWEST DRAINAGE

D-SW WATER
D-SW SEDIMENT

COMP. 2 GRABS
COMP. 4 GRftBS

SURFACE
0-1 FT

A N
A K

R
R

w
u

37
38

3256
3366

«**
***

7/25/65
7/25/65

9:D ftSEfl NORTHWEST DRAINAGE

P-NW WATER
P-fcW SEDIMENT

COMP. 4 GRABS
COMP. 4 GRABS

SURFACE
0-1 FT

A N
A K

R
R

w
w

39
40

3257
3385

***
***

7/25/65
7/25/85

NOTES

*** 10.-WATERWORKS NORTH DRAINAGE

10- 1 WATER WW-N WATER COMP. 4 GRABS SURFACE R,S 41 3250 *** 7/25/85



CRAB ORCHARD NATIUNHL WlLULlFt KthUGE

! I.D. ! SATRIX! NAME ! TYPE

PHASE I SAnPLiNb mu ANALYSIS SCHEDULE

! DEPTH

REVISED NOVEMBER 1365

!ANAL!D£PTH! LOCA-!INTRVL!SAMP!! LAB REPLICftTE SAMPLE DUPL./SPIKE
SET IION & NO. N05. NO LAB FwS CULL. DATE NUMBERS

19253

NOTES

10- 2
10- 2

***

11- 1
11- 2
11- 2

ttt

20- 1
20- 2
20- 2

ttt

12- 1
12- 2
12- 2
12- 3

ttt

13- 1
13- 2
13- 3
13- 4
13- 5
13- fa

ttt

14- 1
14- 2
14- 3

SEDIMENT
SEDIMENT

WATER
SEDIMENT
SEDIMENT

WATER
SEDIMENT
SEDIMENT

13

WATER
SEDIMENT
SEDIMENT
SOIL

SOIL
SOIL
SOIL
SOIL
5QIL
SOIL

WATER
SEDIMENT

WfiTtR

WW-N SEDIMENT COMP. 4 GRABS
WW-N SEDIMENT COMP. 4 GRABS

11:P AREA SOUTHEAST DRAINAGE

P-SE WATER COMP. 4 GRABS
P-SE SEDIMENT COMP. 4 GRABS
P-SE SEDIMENT COMP. 4 GRABS

20:D AREA SOUTH

D SOUTH COMP. 4 GRABS
D SOUTH COMP. 4 GRABS
D SOUTH COMP. 4 GRABS

12:AREA 14 LANDFILL

DRAINAGE CHANNEL COMP. 4 GRABS
DRAINAGE CHANNEL COMP. 4 GRABS
DRAINAGE CHANNEL COMP. 4 GRABS
BLACK RESIDUE COMP. 4 GRABS

13:AREA 14 CHANGE HOUSE SITE

TRANSECT 1 COMP. 10 GRABS
TRANSECT 2 COMP. 10 GRABS
TRANSECT 3 COMP. 10 GRABS
TRANSECT 4 COMP. 10 GRABS
TRANSECT 5 COMP, 10 GRABS
TRANSECT 6 COMP. 10 GRABS

14:AREA 14 SOLVENT STORAGE

DITCH NORTH COMP. 6 GRABS
DITCH NORTH COMP. 6 GRABS
DiTCK SOUTH COMP. & GRABS

0-1 FT
0-1 FT

SURFACE
0-1 FT
0-1 FT

SURFACE
0-1 FT
0-1 FT

SURFACE
0-1 FT
0-1 FT
0-1 FT

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

SURFACE
0-1 FT
SURFACE

D
G

A
A
F

A
A
F

A
A
G
D

A
A
A
A
A
A

A
A
A

K
K

N
K
K

N
K
K

N
I,K
I,K
I

J
J
J
J
J
J

N
K
N

R,S
R,S

R
R
R

R
R
R

P,R
P,R
P,fi
P.U

Q
Q
Q
Q
Q
Q

Q,R
Q,R
G,R

W
W

W
U
W

X
X
X

W
W
W
W

Y
Y
Y
Y
Y

Y

Y
Y
Y

42
577

43
44
576

45
46
579

47
46
580
49

50
51
52
53
54
55

56
57
58

42 FUS
9262 DUPL

3247
44

9263

9383
3369
5264

9384
3367 DUPL
5265
9365 FWS

9366
9367 FWS
5368
9369
5390
9351

19301
15302 FWS
19303

ttt
ttt

tt*
tt*
ttt

—
«»*
tt*

—
ttt
ttt
***

ttt
ttt
tt*
ttt
tt*
ttt

ttt
ttt
ttt

7/25/85
11/19/65

7/25/65
7/25/65
11/18/65

7/25/65
7/25/65
11/18/65

7/25/65
7/25/65
11/16/65
6/14/65

8/15/65
8/15/65
8/15/65
8/15/65
6/15/65
6/15/65

7/25/65
7/25/85
7/25/65

NO WATER

NO WATER
9255

CLOSEST TO RD.



CRAB ORCHARD NATIONAL WILDLIFE REFUGE PHASE !

! I.D. i MATRIX! NAME ! TYPE ! DEPTH

OND ANALYSIS BCHEDULi REVISED NOVEMBER 1965

!ANAL!DEPTH! LDCA-!INTRVL!SAMP!! LAB REPLICATE SAMPLE DUPL./SPIKE NOTES
SET TIDN S NO. NOS. W LflB FHS COLL. DATE NUMBERS

14- 4
14- 4

tt*

15- 1
15- 2
15- 3

***

16- 1
16- 2
16- 3
16- 4
16- 4
16- 5
16- 6
16- 7
16- 8
16- 9
16- 10
16- 10
16- 11
16- 12
16- 13
16- 14
16- 15
16- 15
16- 16
io- 17

***

17- 1
17- 2

SEDIMENT
SEDIMENT

*4

WATER
SEDIMENT
WATER

DITCH SOUTH
DITCH SOUTH

COMP. 6 GRABS
COMP. 6 GRABS

0-1 FT
0-1 FT

A
F

K
K

Q,R
Q,R

Y
Y

59
581

19304
9266

«** 7/25/65
«* 11/18/85

15:AREA 7 PLATING POND

PLATING POND
PLATING POND
MONITOR WELL

COMP. 4 GRABS
COMP. 4 GRABS
SINGLE SAMPLE

SURFACE
0-1 FT
BAILER

A
A
I

N
K
-

Q
Q
Q

Y
Y
-

60
61
62

19305
19306
9393

*** 7/25/85
«* 7/25/65
•

16:AREA 7 INDUSTRIAL SITE

WATER
SEDIMENT

WftTER
SEDIMENT
SEDIMENT
WATER

SEDIMENT
WATER

SEDIMENT
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

DITCH N0.1
DITCH NO.l
DITCH NO. 2
DITCH NO. 2
DITCH NO. 2
DITCH NO. 3
DITCH NO. 3
DITCH NO. 4
DITCH NO. 4

BLDG 3-4 FRONT
BLDG 3-4 BACK
BLDG 3-4 BACK
BLDG 3-5 FRONT
BLDG 3-5 BACK
BLD6 4-4 FRONT
BLDG 4-4 BACK

BLDG 5-243 FRONT
BLDG 5-243 FRONT
BLDG 5-243 BACK
BLDG 6-1 CONTROL

COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 2 GRABS
COMP. 12 GRABS
COMP. 6 GRABS
COMP. 6 GRABS
COMP. 6 GRABS
COMP. 12 GRABS
COMP. 6 GRABS
COMP. 6 GRABS

COMP. 12 GRABS
COMP. 12 GRABS
COMP. 6 GRABS
COMP. 6 GRABS

SURFACE
0-1 FT
SURFACE
0-1 FT
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT
0-1 FT
0-1 FT
SURFACE
0-1 FT
0-1 FT
SURFACE
SURFACE
0-1 FT
0-1 FT

A
A
A
A
F
A
A
A
A
D
A
G
A
A
A
A
D
F
A
A

N
K
N
K
K
N
K
N
K
I
J
J
J
I
J
J
I
I
J
J

R,S
R,S
R
R
R
R
R
R
R
P
Q
Q
Q
P
Q
Q
P
P
Q
Q

U
U
M
U
W
U
U
W
U
Y
X
X
X
Y
X
X
Y
Y
X
X

63
64
65
66
532
67
66
69
70
71
72
563
73
74
75
76
77
564
78
79

19307
19306
19309
19310 FW3
9267
9394
9395
93%
9397
9393 DUPL
9399
9268 FUS
9400
9435
9436 SPKE
9437
9433 FUS
9269
9439
9440

*** 7/25/65
*« 7/25/65
*« 7/25/65
*** 7/25/65
*«» 11/19/85
— 7/25/65
— 7/25/65
— 7/25/65
*** 7/25/85
*« 6/17/65
*** 8/17/65
«* 11/19/65
*** 8/17/65
*** 6/17/65
*« 8/17/85
*** 8/17/65
«* 6/17/65
*** 11/19/65
*« 6/17/65
*** 6/17/65

«5 17! JOB CORPS LANDFILL

SOIL
SOk

50k GRID 1
SOIL GRID 2

COMP. 5 GRABS
COMP. 5 GRABS

0-1 FT
0-1 FT

A
A

I
I

P
P

X
X

60
61

9441
9442

*** 6/16/65
*** 6/16/85

NO FUS REP.
Depth 11/19/65

NO WATER

19253

19267



CRfiE QSChfiRD NATIONAL WILDLIFE .REFUSE PHASE I SAMPLING fiKD flNfiLYSIS SChEKJLl REVISED NOVEMBER 1385

! l.D.

17- 2
17- 3
17- 4
17- 5
17- 6
17- 6
17- 7
17- 6
17- 9
17- 10
17- 11
17- 12
17- 13

***

13- 1
16- 2
16- 3
16- 4
16- 4

***

IS- 1
15- 2
19- 3
15- 3
19- 4
15- 5

***

30- 1
30- 1
30- 2

! MATRIX! NAME ! TYPE !

SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
WATER
WATER
WATER
WATER
WATER
WATER

to

SOIL
SOIL
SOIL

SOIL

SOIL

SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL
SOIL

WATER

SOIL GRID 2 COMP. 5 GRABS
SOIL GRID 3 COMP. 5 GRABS
SOIL GRID 4 COMP. 5 GRABS
SOIL GRID 5 CQMP. 5 GRABS
BARE PATCH 1 COMP. 2 GRABS
BARE PATCH 1 COMP. 2 GRABS
BARE PATCH 2 COMP. 2 GRABS
WELL 17-1 SINGLE SAMPLE
WELL 17-2 SINGLE SAMPLE
WELL 17-3 SINGLE SAMPLE
WELL 17-4 SINGLE SAMPLE
POND NO. 1 SINGLE SAMPLE
POND NO. 2 SINGLE SAMPLE

16:AREA 13 LOADING PLATFORM

LOADING DOCK N COMP. 20 GRABS
LOADING DOCK S COOP. 20 GRABS
LOADING DOCK E COMP. 2 GRABS
LOADING DOCK W COMP. 2 GRABS
LOADING DOCK W COMP. 2 GRABS

19:fiREft 13 BUNKER 1-3

SOIL GRID NE COMP. 14 GRABS
SOIL GRID 3E COMP. 14 GRABS
SOIL GRID NW COMP. 14 GRABS
SOIL GRID NW COMP. 14 GRABS

SOIL GRID FRONT COMP'. 10 GRABS
ER. PATCH TRANSECT COMP. 3 GRABS

30:rtUNITIQNS CONTROL SITE

MUNITION CONTROL SINGLE SAMPLE
MUNITION CONTROL SINGLE SAMPLE
MUNITION CONTROL SINGLE SAMPLE

! DEPTH

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
SURFACE
BAILER
BAILER
BAILER
BAILER
SURFACE
SURFACE

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

SURFACE
SURFACE
BAILER

! ANAL! DEPTH! LOCA-
SET
G
D
A
A
D
G
A
I
I
I
I
A
A

A
A
A
A
F

A
A
A
F
A
A

D
G
I

I
I
I
I
I
I
I
-
-
-
-

K,N
K,N

J
J
J
I
I

J
J
J
J
J
J

-
-
-

TION
P
P
P
P
P,U
P,U
P,U
-
-
-
-
R
R

Q
Q
U
P,Q
P,Q

Q
Q
Q
Q
Q
Q,U

T
T
T

!INTRVL!SAMP!! LAB REPLICATE
£ NO
X
X
X
X
W
W
W
-
-
-
-
W
W

Y
Y
W
W
W

Y
Y
Y
Y
Y
X

W
W
W

. NOS.
565
62
63
84
65
566
66
67
68
33
90
91
52

93
94
95
96
567

97
56
95
566
100
101

102
569
103

NO LAB PUS
5270 DUPL
9443 DUPL
9444
9445
9446
5271
5447 FWS
9446
5449
9450
9451
3243
3245

9452 FWS
9453 DUPL
9454
9455
9272

5456
9457
9458
9273
9459 SPKE
5460 FWS

5461 DUPL FWS
5274 FUS
5462

SAMPLE DUPL. /SPIKE
COLL. DATE
*** 11/16/65
*** 6/16/85
*** 6/16/65
«* 8/16/65
«* 8/16/65
*»* 11/16/85
*** 6/16/65
*

,

•

,

*** 7/25/65
*** 7/25/65

*** 6/15/85
*** 6/15/65
*** 8/15/65
*** 8/15/65
*** 11/19/65

*** 6/16/85
*** 8/16/65
*** 6/16/65
*** 11/15/65
*« 6/16/85
*** 8/16/65

«* 6/16/65
*** 11/15/65
t

NUMBERS
15227
15290

19223

15268

19269 B

NOTES



CRAB ORCHARD NATIQNft. wILDLIFE REFUGE PHASE I SAMPLING flWD HJifiLYSIS SCHEDULE

! I.D. ! MATRIX! NAME ! TYPE

Dcmccrv nfm
I1WT AhA-IS IVWT U1UUI1 1 JLhJ

***

! DEPTH lANALlDEPTH! LOCA-!MRVL.'SAMP!! LAB REPLICATE SAMPLE DUPL./SPIKE NOTES
SET TION i NO. NOS. NO LAB FWS COLL. DATE NUMBERS

17 21:SOUTHEAST CORNER FIELD

21- 1
21- i
21- £
21- 3
21- 4

***

22- 1
22- 2
22- 2

*t*

24- 1
24- 1
24- 2
24- 2

**»

25- 1
25- 2
25- 3
25- 3
25- 4
25- 5
25- 6

***

26- 1
2&- 2

SOIL
SOIL
SOIL
SOIL
SOIL

ftfi

WATER
SEDIMENT
SEDIMENT

WATER
UATER

SEDIMENT
SEDIMENT

WATER
SEDIMENT
SEDIMENT
WATER

SEDIMENT
WATER

SEDIMENT

TRANSECT 1
TRANSECT 1
TRANSECT 2
TRANSECT 3
TRANSECT 4

COMP. & 6RABS
COMP. & 6RABS
COMP. & GRABS
COMP. 6 GRABS
COMP. & GRABS

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

A
F
A
A
A

J
J
J
J
J

Q
Q
Q
Q
Q

Y
Y
Y
Y
Y

104
590
105
10£
107

9483 DUSP
9275
9464
9465
9466

**» 8/14/85
*« 11/19/65
*« 6/14/85
«* 6/14/65
*« 6/14/65

22:OLD REFUGE SHOP

POOL WATER
STREAM SEDIMENTS
STREAM SEDIMENTS

24:PEPSI-UEST

PEPSI-WEST
PEPSI-WEST
PEPSI -WEST
PEPSI -WEST

25:C.O. CREEK AT

COC DOWNSTREAM
COC DOWNSTREAM
COC DOWNSTREAM
COC UPSTREAM
COC UPSTREAM

LF POND
LF POND

SINGLE GRAB
COMP. 2 GRABS
COMP. 2 GRABS

COMP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS

MARION LF

COMP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS
COMP'. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS
COMP. 3 GRABS

SURFACE
0-1 FT
0-1 FT

SURFACE
SURFACE
0-1 FT
0-1 FT

SURFACE
0-1 FT
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT

A
A
F

A
F
A
F

A
D
G
A
A
A
A

K,N
K
K

K,N
K,k
K
K

K,N
K
K
-
-
K.N
K

P
Q,R
Q,R

R
R
R
R

R
R
R
T
T
R
R

W
W
W

W
W
W
g

w
w
w
w
w
w
w

10S
109
591

110
592
111
593

112
113
594
114
115
116
117

3256
3384 FWS
9276

3254
9277
2711
9278 SPKE

3243
3368
9279
9467 DUSP
9463 DUPL
9469
9470 FWS

*** 7/25/65
*** 7/25/65
*** 12/05/85

*** 7/25/65
— 12/05/65
*** 7/25/65
*»* 12/05/65

*** 7/25/85
*** 7/25/65
*** 12/05/85
*** 8/13/85
*** 6/13/85
*** 6/13/65
*** 6/13/85

2&:C.O. CREEK BELOW MARION STP

WATER
SEDI«£NT

COC AT S. CAh&ON
COC AT S.- CARBON

COMP. 3 GRABS
CQSP. 3 Gfift&S

SURFACE
0-i FT

A
A

K,N
K

R
it

w
M

116
us

3244
3391

*** 7/25/65
*« 7/25/65

1st, SPKE 14138

4th FROM RD.
6th FROM RD.
6th FROM RD.

19262

19215
19256

SPKE 85576



CSfiB GSCriHSD NHT1QNAL WILDLIFE fiEF

! I.D. ! MATRIX! NftKE ! TYPE

T SACIPLI™ S.ND fil̂ -LYSIS SCHEDULE

DEPTH

26- 3 SEDIMENT COC AT 5. CARBON CQMP. 3 GRflBS 0-1 FT
26- 3 WATER COC ftT COURT ST. COMP. 3 GRABS SURFACE
26- 4 SEDIMENT COC flT COURT ST. COMP. 3 GRABS 0-1 FT

DCvHCCH kiTHiCMDCO 1QO=:
IIW* ••/*.!/ MUVk.l-lvh.il A VWO

!DEPTH! LOCA-!INTRVL!SA«P!« LAB REPLICATE SAMPLE DUPL./SPIKE NOTES
SET TION i NO. NGS. NO LAB FWS COLL. DftTE NUMBERS
G K R W 595 9260 — 12/05/65 Clay- no sediwnt.
A K,N R W 120 9471 *** 8/13/85
A K R W 121 9472 FWS *** 8/13/65

*** 27:C.O. CREEK BELOW 157 DREDGE

27- 1
27- 2

***

28- I
26- 2
28- 2
26- 3
26- 4
26- 5
26- 6
26- 7
28- 6
26- S
26- 10
26- 11
26- 12
26- 13
26- 14

***

29- 1
25- ,;
25- 2
25- 3
29- 4
29- 5
29- &

WATER COC AT CHAMMNESS COMP. 3 GRABS
SEDIMENT COC AT CHAMMNESS COflP. 3 GRABS

#9

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
WATER
WATER
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL

*1G

SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL

26:WATER TOMER LANDFILL

MAIN GULLY COMP. 6 GRABS
TRANS. GULLY COMP. 6 GRABS
TRANS. GULLY COMP. & GRABS
SOIL GRID 1 COMP. 6 GRABS
SOIL GRID 2 COMP. & GRABS
SOIL GRID 3 COMP. 6 GRABS
SOIL GRID 4 COMP. £ GRABS
WELL 26-1 SINGLE GRAB
WELL 28-2 SINGLE GRAB

SOUTH END OF DITCH GRAB
NORTH END OF DITCH GRAB
NORTH OF 26-4 GRAB

NORTHWEST OF 26-3 GRAB
N. FIELD-OLD 26-9 GRAB

GULLY GRAB

29:FIfiE STATION LANDFILL

EAST FACE 1 COMP. 12 GRABS
EAST FACE 2 COMP. 12 GRABS
EAST FACE 2 CO«P. 12 GRABS
EAST FACE 3 COMP. 12 GRABS
EAST FACE 4 COMP. 12 GRABS
NORTH FACE 1 COMP. 12 GRABS
NORTH FACE 2 COMP. 12 GRABS

SURFACE
0-1 FT

0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
BAILER
BAILER
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT
0-1 FT

Oil FT
Oil FT
041 FT
041 FT
Oil FT
Oil FT
Oil FT

A
D

D
A
G
A
A
A
A
I
I
A
A
A
A
A
A

A
A
G
D
A
A
D

K,N
K

K
I,K
M
J
J
J
J
-
-
I,K
I,K
I
I
I

M

I
I
I
I
I
I
I

R,S
R,S

R,S
P,fi
P,R
Q
Q
Q
Q
V
V
P,R
P,fi
P
P
P

P,«

P
P
P
P
P
P
P

W
W

X
X
X
X
X
X
X
u
W
u
W
W
W
W
W

X
X
X
X
X
X
X

122
123

124
125
596
126
127
128
129
130
131
132
133
134
135
13G
137

136
139
597
140
141
142
143

3245
3390

9473 DUPL
9474
9281 SPKE
9475 FWS
9476
9477
9476
9479
9460
9461 SPKE
9462
9463
9464
9465
9466

9467 SPKE
9466
9262
9469
9490
9491 DUPL
9492

*t*
»»*

***
*tt
***
*»*
***
»*t
«**
.
.
*t*
ttt
***
***
*t*
«•**

fctt
*tt
ttt
**t
***
»**
tSi

7/25/85
7/25/65

6/14/65
6/14/65
11/19/65
6/14/65
8/14/65
6/14/65
6/14/85

ft/ 14/65
6/14/85
6/14/65
6/14/65
6/14/65
6/14/85

6/13/65
8/13/65
11/19/65
6/13/65
6/13/85
6/13/65
6/13/65

19291

19263

19269

19286

19267



CRfiB ORCHARD NfiTlGNftL WILDLIFE RES-USE VET: crucniii c
i w A W wuin.A/wh.h_ REVISED NOVEMBER 1965

! I.D. I MATRIX! NAME

25- 7
25- 6
25- 9
25- 10
29- 11

***

32- 1
32- 2
32- 3
32- 4
32- 5
32- fa
32- 7
32- 6
32- 9
32- 10
32- 11
32- 12
32- 13
32- 14
32- 15
32- 16
32- 17
32- 16
32- IS
32- 20
32- 21
32- 22
32- 23
32- 24
32- 25
32- 26
32- 27
32- 2»

SOIL
WATER
WATER
WATER
WATER

till

SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL

SOIL

SOIL

SOIL
SOIL
SOIL
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

NORTH FACE 3
WELL 29-1
WELL 29-2
WELL 25-3
WELL 25-4

COMP. 12 GRABS
SINGLE GRAB
SINGLE GRAB
SINGLE GRAB
SINGLE GRAB

041 FT
BAILER
BAILER
BAILER
BAILER

SET
A
I
I
I
I

I
-
-
-
-

32:AREA 9 LANDFILL

SOIL GRID 1
SOIL GRID 1-0
SOIL GRID 1-1
SOIL GRID 1-2
SOIL GRID 2
SOIL GRID 2-0
SOIL GRID 2-1
SOIL GRID 2-2
SOIL GRID 3
SOIL GRID 3-0
SOIL GRID 3-1
SOIL GRID 3-2
SOIL GRID 4
SOIL GRID 4-0
SOIL GRID 4-1
SOIL GRID 4-2
SOIL GRID 5
SOIL GRID 5-0
SOIL GRID 5-1
SOIL GRID 5-2
SOIL GRID 6
SOIL GRID 6-0
SOIL GRID 6-1
SOIL GRID 6-2
SOIL GRID 7
SOIL GRID 7-0
SOIL GRID 7-1
SOIL GRID 7-2

COMP. el' DEPTHS
TOP CORE COMP.
HID CORE COMP.
BOT CORE COMP.
COMP. el 'DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
COrtP. el 'DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
COMP. el 'DEPTHS
TOP CORE COMP.
MID CORE COflP.
BOT CORE COMP.
COMP. el 'DEPTHS
TOP CORE COSP.
MID CORE COMP.
BOT CORE COMP.
COMP. el 'DEPTHS
TOP CORE COUP.
MID CORE COMP.
BOT CORE COMP.
COMP. el 'DEPTHS
TO? CORE COMP.
ftID CORE COMP.
SOT CORE COMP.

0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
ii.5-12i

H
C
C
C
H

C
C
C
H
C
C
C
H

C
C
C
H
C
C
C
H

C
C
C
H
C
C
C

L,M
I

L,M

L,N
L,M
I

L,M
L,M
L,M
I

L,M
L,M
L,M
I

L,M
L,M

L,M
I

L,M
L.M

L,M
I

M
LM
L,M
I

L,M

*.,«

TYPE ! DEPTH !ftNAL!DEPTH! LOCA-!INTRVL!SAMP!! LAB REPLICATE SAMPLE
TIGN & NO. NGS. NO LAB FWS COLL. DATE
P
T
V
V
V

P
P
P
P
f>
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

DUPL./SPIKE NOTES
NUMBERS

X
w
w
w
w

z
z
z
z
z
z
I
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z

144
145
146
147
148

149
150
151
152
153
154
155
156
157
156
159
160
161
162
163
164
165
166
167
166
169
170
171
172
173
174
175
176

9493 FWS
9494
9495
5496
5497

9493
9459
9500 DUPL
10640
10641
10642
10643
10644
10645
10646
10647
10648
10645
10650
10651
10652
10653
10654 DUPL
10655
10656
10657
10656 FWS
10659
10660 DUPL
10661 DUPL
10662
10663
10664

**«
.
.
.
.

***
***
**t
***
**»
**t
**t
it*

***

***

*t*

*tt

***

*t*

«**

***

ft*

***

*t*

««*

***

ttt

***

«*«

***

***

***

**»

6/13/65

8/24/65
8/24/65
6/24/85
6/24/85
6/24/85
6724/65
6/24/65
6/24/65
6/21/65
6721/65
6/21/85
8/21/65
6/21/65
8/21/65
6/21/65
8/21/65
8/22/65
8/22/65
6/22/85
6/22/65
6/22/65
6/22/65
6/22/65
6/22/65
6/22/65
6/22/65
6/22/65
8/̂ /85

19250

15249

19251
15252



CRAB ORCHARD NATIONAL WILDLIFE REFUGt PHttbh 1 SAMPLING HND ANALYSIS SCHEDULE REVISED NOVEMBER 1335

! I.D. i MATRIX! NAME

32- 29 SOIu SOIL GRID 6
52- 30 SOIi. SOIL GRID 6-0
32- 31 SOIL SOIL GRID 6-1
32- 32 SOIL SOIL GRID 6-2
32- 33 SOIL SOIL GRID 9
32- 34 SOIL SOIL GRID 9-0
32- 35 SOIL SOIL GRID 9-1
32- 36 SOIL SOIL GRID 9-2
32- 37 SOIL NORTH TRANSECT 1
32- 36 SOIL NORTH TRANSECT 1
32- 39 SOIL EAST TRANSECT 1
32- 40 SOIL EAST TRANSECT £
32- 41 SOIL SOUTH TRANSECT 1
32- 42 SOIL SOUTH TRANSECT 2
32- 43 SEDIMENT INT. CREEK 1-0
32- 44 SEDIMENT INT. CREEK i-1
32- 45 SEDIMENT INT. CREEK 1-2
32- 46 SEDIMENT INT. CREEK 2-0
32- 47 SEDIMENT INT. CREEK 2-1
32- 46 SEDIMENT INT. CREEK 2-2
32- 49 SEDIMENT INT. CREEK 3-0
32- 50 SEDIMENT INT. CREEK 3-i
32- 51 sEDiMtNT INT. CREEK 3-2
32- 52 SEDIMENT INT. CrtEEK 4-0
32- 53 SEDIMENT INT. CrtEEK 4-1
32- 54 SEDIMENT INT. CftEEK 4-2
32- 55 SEDIMENT INT. CREEK 5-0
32- 56 SEDIMENT INT. CREEK 5-1
32- 57 SEDIMENT INT. CREEK 5-2
32- 56 SEDIMENT INT. CREEK 6-0
32- 59 SEDIMENT INT. CREEK 6-1
32- 60 SEDIMENT INT. CREEK 6-2
32- 61 WATER WELL 1
32- 62 HATER WELL 2
32- 63 WATER WELL 3
32- 64 SOIL YtLLUW SPOT

! TYPE

COMP.C'l1 DEPTHS
TOP CORE COMP.
MID CORE COMP.
BOT CORE COMP.
CQWP.C'1' DEPTHS
TOP CORE COMP.
MID CORE COMP.
EOT CORE COMP.
COMP.fcS'INTRVL
COMP.WINTRVL
COMP.tfS'INTRVL
COMP.fcJ'MRVL
COHP.WINTRW.
COMP.tt'MRVL

GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB

SINGLE SAMPLE
SINGLE SAMPLE
SINGLE SAMPLE
SINGLE SAMPLE

! DEPTH

0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
0-12 FT
0-6 INCH
6-6.5 FT
11.5-12'
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
3 FEET
6 FEET

SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET

SURFACE
3 FEET
6 FEET
SURFACE
3 FEET
6 FEET

SURFACE
3 FEET
6 FEET
BAILER
BAILER
BAILER
SURFACE

! ANAL! DEPTH!
SET
H
C
C
C
ri
C
C
C
B
B
B
B
B
B
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
D
D
D
I
I
I
A

L,»
I

L,M
L,M
L,H
I

L,M
L,M
K R
K R
K R
K R
K R
K R
J,K
J.K.L,
J,K,L,

J,K
J,K,L,
J,K,L,
J,K
J,K,L,
J,K,L,
J,K
J,K,L,

J,K,L,
J,K

J,K,L,
J,K,L,
J,K
J,K,L,
J,K,L,
-
-
-

I

LQC8-!
TION
P
P
P
P
P
P
P
P
or T
or T
or T
or T
or T
or T
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q,R
Q, «
Q,R
8,fi
Q,R
T
V
V
P

INTRVLISAMP!
i NO,
Z
Z
Z
Z
Z
Z
Z
Z
Y
Y
Y
Y
Y
Y
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
I
I
I
1
w
w
w
w

, NOS.

177
176
179
160
161
162
163
164
165
166
167
166
169
190
191
192
193
194
195
196
197
196
199
200
201
202
203
204
205
206
207
206
209
210
211
556

! LAB REPLICATE
NO LAB FUS

10665 SPKE
10666 SPKE
10667 FWS
10666
10669 FUS
10670 FWS
10671
10672
10673
10674
10675
10676
10677
10678
10679
10660
10661
10662 FWS
10663
10664
10665 DUPL
10666
10667
10666 FUS
10669
10690
10691 DUPL
10692
10693
10694 SPKE
10695
10696
10697
10696
10699
46701

SAMPLE DUPL. /SPIKE
COLL.
*t*
***
t*t
***
»**
***
***
***
*tft
*t*
***
***
**«
*>*
»**
***
***
t«*
***
**«
***
***
***
***
***
***
***
**«
»**
***
***
**«
.
.
,
**«

BATE
6/23/65
6/23/65
6/23/65
6/23/65
6/23/65
6/23/65
8/23/65
8/23/65
6/19/65
6/19/65
6/19/65
6/19/85
8/19/65
8/19/85
8/22/65
6/22/65
6/22/85
6/22/65
8/22/65
8/22/65
6/22/65
6/22/65
6/22/85
6/23/65
6/23/65
8/23/65
6/23/65
6/23/65
6/23/65
6/23/65
6/23/65
6/23/65

6/26/65

NUMBERS
19261
19260

19257

19258

19265

NOTES



CRAB ORCHfiRD NATIONAL WILDLIFE REFUGE

! I.D. ! flATRIX! NAME i TYPE

PHASE I SAILING ftMD ANALYSIS SCHEDULE

! DEPTH

REVISED NOVEMBER 1985

IANALIDEPTH! LOCA-!INTRVL!SAMP!! LAB REPLICflTE SAMPLE DUPL./SPIKE NOTES
SET TJON * NO. NGS. NO LAB FwS COLL. DATE NUMBERS

32- 65 BOIL BEFORE CLEANING SINGLE SAMPLE SURFACE B K T W 559 46702 *** 8/26/65
52- 66 SOIL AFTER CLEANING SINGLE SAMPLE SURFACE B K T U 560 46703 *»* 8/26/65

tt* 33:AKEA 9 BUILDING COMPLEX

3.J- 1
33- 2
33- 3
33- 4
33- 5
33- 6
33- 7
33- 6
33- 3
33- 10
33- 11
33- 12
33- 13
33- 14
33- 15
33- 16
33- 17
33- 16
33- IS
33- 20
33- 21
33- 22
33- 23
33- 24
33- 25
33- 26
53- 27
33- 26
33- 29
35- 50
53- 31

SOIL
SOIL

SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL

SCIi.
SOIL
SOIL

SOIL

SOIL

SOIL

LOC.
LOC.

LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.

LOC.

LOC.

LOG.
LOC.

LOC.

LOC.

LOG.
LOC.
LOG.
LOC.

l_OC.

LUC.

LOC.

LOC.
LOC.

LOC.

1 -
1 -
1 -
2 -
2 -
2 -
3 -
3 -
3 -
4 -
4 -
4 -
U "~

5 -
5 -
6 -
7 -
7 -
7 -
6 -
a -
6 -
9 -
10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -

1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1-25 CORE SURFACE
1-1-25 CORE VERTICAL
1-1- 25 CORE VERTICAL
J-l- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
1-1- 25 CORE VERTICAL
J-l- 25 CORE SURFACE
J-l- 25 CORE SURFACE
T_I_ j- rncc c;icrr>rr* A t_kj h*uML. bfbm nwi_

j-i-25 LORE SURFACE
i-l- 25 COrt SUfcACE
1-1- 23 DITCH
1-1-23 COSE SURFACE
I-i- 64 DITCH
1-1-64 CORE SURFACE

0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
ft_ i cnnr
V i 1 UU 1

0-1 FOOT
0-1 FOOT
0-1 FOOT
0-6 INCH
0-1 FOOT
0-1 FOOT

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
D
B
B
B
B

J
J,M
J,M
J

J,H
J,M
J
J,M
J,M
J

J,M
J,M
J
J,H
J,M
J
J
J.H
J,M
J
J,«
J,H
J
J
J
J
J
K
J
K
J

Ql
Ql
Ql
Ql
Ql
Ql
Ql
01
Ql
01
Ql
Ql
Ql
Ql
Ql
Qi
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ul
Ql
Ql
Ql
Ql
Ql

Z
2
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
I
I
I
Z
Z
Z
Z
Z
Z
Z
1
L.

I
I
I
Z
Z
Z

212
213
214
215
216
217
216
219
220
221
222
223
224
225
226
227
22S
229
230
231
232
233
234
235
236
237
23d
239
240
241
242

10700 FWS
10701
10702
10703 DUPL
10704
10705
10706
10707
10706
10709
10710
10711
10712
10713
10714
10715 DUPL
10716
10717
10718
10719
10720
10721
10722 DUPL
10723 FH3
10724
10725 BPKE
10726
10727
10728 DUPL
10729
10730

ttt
ttt
tt*
ttt
ttt
ttt
ttt
ft*
***
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt

9/23/85
9/23/85
9/23/65
9/23/65
9/23/85
9/23/85
9/23/85
9/23/65
9/23/65
9/23/65
9/23/85
9/23/65
S/23/85
9/23/65
9/23/65
9/23/65
9/23/65
9/23/65
9/23/65
9/23/85
9/23/65
9/23/85
9/23/85
9/23/65
3/23/85
9/23/65
9/23/65
9/23/65
9/23/65
5/23/65
9/23/65

19228

19229

19230

19270

19231



CRAB ORCHARD NATIONAL WILDLIFE REFUGE PHASE I SAMPLING AND ANALYSIii SCHEDULE

! I.D. ! MATRIX! NAMfc ! TYPE 1 CEPTh JftfcflL! DEPTH! LOCP.-!INTRVL!SA!»P!

33- 3£
33- 33
33- 34
33- 35
33- 36
33- 37
33- 38
33- 39
33- 40
33- 41
33- 4£
33- 43
33- 44
33- 45
33- 46
33- 47
33- 48
33- 45
33- 50
33- 51
33- 5£
33- 53
33- 54
33- 55
33- 56
33- 57
33- 53
33- 53
Jj- 60
33- 61
33- 6£
33- 63
33- 64
33- 65
33- 66
33- 67

SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL
SOIL

SOIL
SOIL

SOIL
SOiL

SOIL
SOIL

SOIL

SOIL

SOiL

SOIL

SOIL
SOiL
SOIL

SOIL
SOIL

SOIL
SOIL
SOIL

SOIL
SOiL

SOIL
SOii.
SOIL
50k

LOG.
LOG.
LOG.
LOC.

LOG.
LOC.
LOC.
LOC.

LOC.

LUC.

LOC.
LOC.
LOC.
LOC.
LOC.
LOC.

LOC.

LUC.

LOC.
LGC.
LOC.

LOC.
LOC.
LOC.
LOC.
LOC.
LOC.
LOC.

LOC.

LOC.
LOC.
LOC.

LOC.
LOC.

LOC.
LOC.

16 -
IS -
£0 -
£0 -
£0 -
21 -
£2 -
£3 -
£4 -
25 -
£5 -
£5 -
£6 -
£6 -
£6 -
£7 -
£7 -
£7 -
£a -
£6 -
£a -
£3 -
30 -
31 -
3£ -
33 -
34 -
35 -
36 -
37 -
33 -
36 -
38 -
33 -
40 -
41 -

1-1- ££ DITCH
1-1- £1 DITCH
1-1- £1 CORE VERTICAL
1-1- £1 CORE VERTICAL
1-1- £1 CORE VERTICAL
1-1- 21 CORE SURFACE
1-1- £1 CORE SURFACE
STAGING DITCH
STAGING DITCH
1-1- £4 CORE VERTICAL
1-1- 24 CORE VERTICAL
1-1- £4 CORE VERTICAL
1-1- £4 CORE VERTICAL
1-1- 24 CORE VERTICAL
1-1-24 COSt VERTICAL
1-1- £4 CORE VERTICAL
1-1- £4 CORE VERTICAL
1-1- £4 CORE VERTICAL
1-1- £4 CORE VERTICAL
1-1- £4 CO«E VERTICAL.
I -I- £4 COrtt VcNTICflL
1-1- £4 DITCH
1-1- £4 DITCH
1-1- £4 DITCH
1-1- £4 DITCH
1-1- 20 CORE SURFACE
1-1- £0 CORE SURFACE
1-1- £0 CORE SURFACE
I-i- £0 CORE SURFACE
1-1- 19 CORE SURFACE
1-1- £ CORE VERTICAL
1-1- £ CORE VERTICAL
1-1- £ CORE VERTICAL
1-1- 2 CORE SURFACE
1-1- £ CORE SURFACE
1-1- £ CORE VERTICAL

0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
i-£ FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
1-2 FEET
£-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-6 INCH
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT

SET
B
B
B
B
B
&
B
B
B
B
6
B
B
B
B
B
B
E
B
B
B
B
B
B
B
&
B
B
D
6
B
b
B
B
B
B

K
K
J
J,M
J,M
J
J
K
K
J

J,«
J,«
J
J,M
J,M
J

J.ri
J.«
J
J,«
J,W

K
K
K
K
J
J
J
J
J
J

J,M

J,«

J

J

J

HUN

Ql
01
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Gl
Ql
Ql
Ql
Ql
Ql
Ql
Ql
m
01
Ql
Ql
Ql
Ql
Ql
01
Qi
01
Ql
Ql
Ql
Ql
Ql
Ql

i NU. riOS.
2
Z
2
2
2
2
2
2
2
2
1
I
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

243
244
245
246
£47
246
249
250
251
252
£53
£54
255
256
257
256
259
260
£61
£6£
£63
£64
£65
£66
£67
£66
£69
£70
£71
27£
£73
274
£75
£76
£77
£76

REVISED BESSES 1S55

! LAB REPLICATE SAMPLE DUPL. /SPIKE
W3 LAB FWS

10731
1073£
10733 FWS
10734
10735
10736 DUPL
10737
10738
10739
10740
1Q7U
1074£
10743
10744
10745 SPKE
10746
10747
10748
10749
10750
10751
10752
10753 FWS
11641 SPKE
11642 DUPL
11643
11644
11645
11646
11647
11646
11649
11650
11651 DUPL
1165£ FWS
11653

r-ni i
UU.L.

tt*

ttt

ttt

ttt

ttt

ttt
***
ttt
ttt
**»
ttt
«»*
***
***
ttt
ttt
tt*
***
**«
***
tt*
ttt
ttt
ttt
ttt
tt*
ttt
ttt
ttt
ttt
ttt
ttt
tt*
ttt
ttt
t*T

DATE
S/£3/65
9/£3/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/23/85
9/23/85
9/23/65
9/23/85
9/£3/65
9/£3/65
9/£3/65
9/23/65
9/23/65
9/24/65
9/24/65
9/24/65
3/24/65
9/£4/65
9/£4/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/85
9/24/65
9/24/65
9/24/65
3/24/65
9/£4/65
9/24/65

NUMBERS

19232

19271

19272
19233

13£34

NOTES
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! I.D,

33- 68
33- 65
33- 70
33- 71
33- 72
33- 73
33- 74
33- 75
33- 76
33- 77
33- 76
33- 75
33- 60
33- 31
33- 62
53- 63
33- 64
33- 65
33- 6b
33- 67
33- 66
33- 65
53- 50
33- 51
35- 92
55- 55
35- 54
55- 95
55- 96
53- 57
33- SS
35- 55
55-100
55-iOl
33-102
55-105

1 MATRIX!

SOIL

SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL
SOIL
SOIL
SOIL

SOIL

SOIL

SOIL
SOIL
SOIL

SOIL

SOIL

SOIL

SOIL
SOIL
SOIL

SUiL

SOIL

SOIL

SOIL

SOIL

SOiL

SOIL

SOIL

LOC.
LOC.
LOC.
LOC.

LOC.
LOC.
LOC.

LOC.

LOC.

LOC.
LOC.

LOC.

LOC.

LOC.

LOC.

LOC.

LOC.

LOC.

LOC.

LOC.
LOC.

LOC.
LOC.
LOC.
LOC.

LOC.
LOC.
LOC.
LUC,

LOC.

LOC.

LOC.

LOC.

LOC.

LOC.

uOC.

NAME I TYPE

41
41
42
45
44
44
44
45
56
56
56
57
56
46
46
46
47
46
43
49
49
50
51
51
51
52
53
54
5*
54
55
55
60
61
62
62

- I-l- 2 CORE VERTICAL
- I-l- 2 CORE VERTICAL
- I-l- 2 CORE SURFACE
- I-l- 2 CORE SURFACE
- I-l- 2 CORE VERTICflL
- I-l- 2 CORE VERTICflL
- I-l- 2 CORE VERTICflL
- I-l- 2 CORE SURFACE
- I-l- 2 CORE VERTICAL
- I-l- 2 CORE VERTICAL
- I-l- 2 CORE VERTICAL
- I-l- 2 CORE SURFACE
- I-l- 2 CORE SURFACE
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE SURFACE
- I-l- 5 CORE SURFACE
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE SURFACE
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE VERTICAL
- I-l- 5 CORE VERTICAL
- 1-1- 5 CORE SURFACE
- I-l- 5 CORE SURFACE
- I-l- 35 CORE VERTICAL
- I-l- 35 CORE vERTICfk.
- I-l- 35 CORE VERTICAL
- I-l- 35 CORE SURFACE
- I-l- 1 COSE SURFACE
- I-l- 1 CORE SURFACE
- I-l- 1 COht SURFACE
- I-i- 3 CORE VERTICAL
- I-l- 3 CORE VERTICAL

: DEPTH

1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
O-l FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-5 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-5 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET
2-5 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
O-l FOOT
0-1 FOOT
1-2 FEET

iAwki DEPTH! LOCfl-!INTRVL!SflMP!
SET
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
b

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

j,«
J,M
J
J
J
J,»
J,«
J
J
J,n
J,N
j
J
J
j,n
J,M
J
J
j
J,«
J,«
J
J

J,M
J,M
J
J
J
J,M
J,H
J
J
J
J
J
J,«

TION
Ql
Ql
Ql
Ql
Ql
Ql
01
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql

I NO. NOB.
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
I
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z

279
280
261
262
283
264
285
266
267
268
269
250
251
292
253
254
?35
256
297
253
255
300
301
302
303
304
305
306
307
306
309
310
311
312
313
314

! LAB REPLICATE SAMPLE DUPL. /SPIKE
NO LAB FwS

11654
11655
11656
11657
11658
11659
11660
11661 DUPL
11662
11663
11664
11665 SPKE
11666
11667
11666
11669
11670
11671
11672
11673
11674
11675 FWS
11676
11677
11676
11679 DUPL
11660 SPKE
11631
11662
11665
11664
11685 DUPL
11686
11667
11668 SPnE
11669

COLL.
ttt
*tt
ttt
ttt
ttt
ttt
ttt
***
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
tt*
ttt
ttt
ttt
ttt
ttt
ttt

DATE
9/24/65
9/24/65
9/24/65
9/24/85
9/24/85
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
5/24/65
9/24/65
5/24/65
5/24/65
5/24/65
5/24/85
5/24/65
5/24/65
5/24/65
5/24/65
5/24/65
5/24/65
9/24/65
9/24/65
9/24/65
5/24/65
9/24/65
9/24/65
5/25/65
9/25/65
9/25/65
9/25/65

NUMBERS

19235

19273

19236
19274

19237

15275

NOTES
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: I.D.

33-104
33-105
33-106
33-107
33-106
33-105
33-110
33-111
33-ni
33-113
33-114
33-115
33-1 lb
33-117
33-116
33-115
33-120
33-1 cl
33-122
33-123
33-124
33-1 £5
33-126
33-127
33-1 £6
33-125
33-130
33-131
33-i3i:
33-133
33-134
33-135
33-136
33-137
33-136
33-i3':J

! MATRIX!

SOIL

SOIL

SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SOIL

SOIL

SOIL
SOIL

SOiL

SOIL
SOIL
SOIL

SOIL
SOIL
SOIL

SOIL

SOIL
SOIL

SOIL

SOIL

SOlL

SOIL

SOIL
SOIL

SOIL
SOIu
30! L
bOlL

SOIL

SOIL

SOIi.
bOii.

LOC.

LOC.

LOC.
LOC.
LOC.
LOC.

LOC.

LOG.
LOC.

LOC.

t.OC.
LOC.

LOC.

LUC.

LOC.

LOC.
LOC.
LOC.

LOC.
LOC.
•LOC.
LOC.
LOC.
LOC.

LOC.

LOC.
LOC.
LOC.
LOC.

LOC.

LOC.
LOC.

t-OC.
LOC.

LOC.
LOC.

NAME

62 -
63 -
63 -
63 -
64 -
64 -
64 -
65 -
65 -
65 -
66 -
66 -
66 -
67 -
67 -
67 -
63 -
66 -
60 -
63 -
69 -
65 -
70 -
71 -
72 -
73 -
74 -
75 -
75 -
75 -
76 -
77 -
77 -
77 -
7a -
73 -

1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
1-1-
i-1-
i-i-
I-l-
1-1-
I-i-
I-l-
I-i-
I-i-
l-i-
I-l-
I-i-
l-i-
I-l-
I-l-
I-i-
l-i-
I-i-
I-i-
i-i-
l-l-
l-i-
1-1-
I-i-

! TYPE

3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL.
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICfk.
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE SURFACE
3 CORE SURFACE
3 CORE SURFACE
3 CORE SURFACE
3 CORE SURFACE
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE SURFACE
3 CORE VERTICAL
3 CORE VERTICAL
3 CORE VERTICAL
3 CORc SbRrftCE
3 CORE 3USFACE

! DEPTn

£-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
O-l FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT

!ANAL!D£PTrt! LOCfH INTRVL!SA«C"
SET
B
B
B
B
B
B
B
B
B
B
B
&
B
B
B
B
B
B
B
B
B
B
B
B
B
D
B
B
B
B
B
B
B
B
b
&

J,M
J
J,M
J,!t
J
j,n
J,n
j
J,n
J,H
j
J,»
J,n
j

J,«
J,n
J
J,W
J,M
J
J,n
J.rt
J
J
J
J
J
J

J,M

J,n
J
J

J,n
J,M
J
j

TION
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql

i riO. mJo.
2
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z

315
316
317
313
31S
320
321
322
323
324
325
326
327
326
329
330
331
332
333
334
335
336
337
336
339
340
341
342
343
344
345
346
347
346
349
350

! LAB REPLICATE
NO LAB FWS

11690
11651 DUPL
11692
11653
11694 FWS
11655
116%
11657
11696
11659
11700
11701
11702
11703 DUPL
11704
11705
11706 SPKE
11707
11706
11709 FH3
11710
11711
11712
11713 DUPL
11714
11715
11716 DUPL
11717
11713
11719
11720 DuPL
11721
11722
11723
11724 SPKE
11725 FwS

SAMPLE DUPL. /SPIKE
COLL.
***
***
***
»»»
***
***
**t
*t*
***
t*t
***
**»
tt*
***
***
***
**t
*tt
tt*
ttt
ttt
ttt
***
ttt
ttt
ttt
tt*
tt*
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt

DftTE
9/25/65
9/25/65
9/25/S5
9/25/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
9/24/65
5/24/65
5/24/65
5/24/65
9/24/65
5/24/65
9/24/65
5/24/65
9/24/65
9/24/65
9/24/65
5/25/65
5/25/65
9/25/65
9/24/65
9/25/65
9/23/65
9/23/65
9/23/65
9/23/65
9/23/65
9/23/65
5/23/65
9/23/65
5/23/65

rftJHBERS

1523d

15239

19276

19240

19241

19242

19277

NOTES
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: i.y.

33-140
33-141
33-142
33-143
33-144
33-145
33-146
33-147
33-146
33-149
33-150
33-151
33-152
33-153
33-154
33-155
33-156
33-157
33-156
33-155
33-160
33-161
33-162
33-163
33-164
33-165
33-166
33-167
jj-'ioo

33-163
33-170
33-171
33-172
33-173
33-174
33-175

! FIHTRIX:

SOIL

SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL

SOIL

SOIL
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOiL

SOIL

SOIL
SOIL

SOIL

SOIL

SOIL

SOIL
SOIL

SOiL
SOIL

SOiL
bCiL

SOiL

SOIL

SOlL

SOIL

SOIL

SOIL

SOIL

LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LUC.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LOG.
LUC.

LOG.
LOG.
LOG.
LOG.
I.GG.
LOG.
LUC.

LUL.
LOG.
LOG.
LUC.

NHfc

60 -
60 -
60 -
61 -
62 -
63 -
63 -
63 -
64 -
64 -
64 -
65 -
65 -
65 -
66 -
66 -
66 -
67 -
67 -
67 -
66 -
66 -
66 -
65 -
65 -
65 -
50 -
SO -
50 -
51 -
51 -
51 -
52 -
52 -
52 -
S3 -

! TYPE

1-1- 9 GORE VERTICAL
1-1- 5 COflE VERTICAL
1-1- 5 GORE VERTICAL
1-1- 5 CORE SURFACE
1-1- 9 CORE SURFACE
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C COSE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C GORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C GORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C COit VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAi.
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C CORE VERTIGA..
I-1-23C CORE VERTICAL
I-1-23C CORE VERTICAL
I-1-23C GOhE VERTICAL
I-1-23C GORE VERTICAi.
I-1-23C CORE VERTICAL

! DEPTH

0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOi
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 rOOT

IftWL! DEPTH! UJCfl-.'INTftvtlSflMP!
SET
B
E
B
&
B
B
B
B
B
B
B
B
B
B
B
B
B
D
B
B
B
B
B
B
B
B
B
B
B
B
B
fi
B
B
B
B

J
J,M
J,«
J
J
J

J,fl
J.M

J

J,»

J,«

J

J,M
J,M
J
J,«
J,H
J
J,«
J,«
J

J,n
J,H
j

J.rt
J,n
J

J,R
J,«
J
J,h
J,K

j
J,M

J,K

J

TION
01
Ql
Ql
Qi
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Ql
Qi
01
Qi
Ql
Qi
Ql
Qi

i NO
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
I
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z

. NOS.
351
352
353
354
355
356
357
356
355
360
361
362
363
364
365
366
367
366
369
370
371
372
373
374
375
376
377
376
379
360
361
362
363
334
365
366

! LAB REPLICATE
Nu LAB FUS

11726
11727
11726
11729
11730
11731 DUPL
11732
11733
11734
11735
11736
11737
11738
11739
11740
11741 DUPL
11742
11743
11744
11745
11746
11747
11746
11749 DUPL
11750
11751
11752 FWS
11753
11754 SPKE
11755
11756 SPKE
11757
11756
11755
11760 DUPL
11761

SAMPLE DUPL. /SPIKE
COLL.
***
*t*
***
»**
*»»
**t
***
***
ttt
***
t*»
***
»»t
***
***
***
***
***
ttt
***
**t
***
**t
***
***
***
**i

***

***

ttt

ttt

ttt

ttt

ttt

ttt

ttt

DATE
9/24/65
9/£4/fi5
9/24/65
9/23/65
9/23/65
9/25/65
9/25/65
5/25/65
5/25/65
9/25/65
5/25/65
9/25/65
5/25/65
9/25/65
5/25/65
S/25/85
5/25/65
9/25/65
9/25/65
9/25/65
9/25/65
9/25/65
9/25/65
5/25/65
9/25/65
9/25/65
5/25/65
5/25/65
5/25/65
5/25/65
5/25/65
5/25/85
5/25/65
9/25/65
9/25/65
5/25/65

NUMBERS

19243

15244

19245

15276

15275

15246

NOTES



CRAB ORCHARD NATIONAL WILDLIFE REFUGE PHASE I SAILING AND ANALYSIS SCHclMtE REVISED wGv'EKDER

! i.D.

33-176
33-177
33-176
33-175
33-160
33-161
33-162
33-163
33-164
33-165
33- lob
33-167
33-168
33-163
33-130
33-131
33-132
33-133
33-134
33-135
33-136
33-137
33-138
33-153
33-200
33-201

***

35- 1
35- 1

***

34- 1
34- 2

\ aflTRIX! NAME ! TYPE

SOIL LOG. 53 - I-1-23C CORE VERTICAL
SOIL LOG. 33 - I-1-23C CORE VERTICAL
SOIL LUC. 54 - I-1-23C CORE SURFACE
SOIL LOC. 55 - I-1-23C CORE SURFACE
SOIL LOC. 56 - I-1-23C CORE VERTICAL
SOIL LOC. 56 - I-1-23C CORE VERTICAL
SU!L LOC. 36 - I-1-23C CORE VERTICAL
SOIL LOC. 57 - I-i- 9 SURFACE COUP.
SOIL LOC. 56 - 1-1- 15 SURFACE COtiP.
SOIL LOC. 53 - 1-1- 1 SURFACE COWP.
SOIL LOC. 100 - 1-1- £5 SURFACE COwP.
SOIL LOC. loi - i-i- 6 SURFACE CO«P.
SOIL LOC. 102 - I-i- 6 SURFACE CORP.
SOk - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUrtBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUrtBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS
SOIL - SPARE NUMBERS

35:AREA 5 EAST WATERWAY

StDIflENT WATERWAY CGMP. 5 GRABS
SEDIMENT WATERWAY COMP. 5 GRhBS

*12 34: CRAB ORCHARD LAKE

WATER REFUGE INTAKE GRAB
WATER MARION INTAKE GRAB

i DEPTH

1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOOT

0-1 FT
0-1 FT

NA
t«A

!ANAL
SET
6
B
B
B
B
B
B
B
B
0

B
&
B
B
B
B
B
B
B
B
B
B
b
B
B
B

A
F

t
t

(DEPTH!

J,M
J,M
J
J
J
J,«
J,M
J
J
J
J
J
J

I
I

_

-

LOCA-!
TION
Qi
Gl
Ql
Gl
Ql
Ql
Ql
Gl
Ql
01
Ql
Dl
Ql

P
>•'

T
T

INTRVL!
& m.
I
I
1
I
2
I
Z
X
X
X
X
X
X

Y
Y

w
W

SAMP!!
N03.
367
368
339
330
331
352
333
354
355
356
357
353
355
400
401
402
403
404
405
406
407
406
403
410
411
412

54a
556

413
414

LAB REPLICATE
NO LAB FWS

11762
11763
11764
11765
11766 DUPL
11767
11768
11763
11770
11771
11772
11773 DUPL
11774 FWS
11775
11776
11777
11778
11779
11780
11761
11762
11763
11734
11765
11786
11767

15206
5263

3252
3251

SAMPLE
COLL.
***•
t*t
M*

**t

***

»t*

***

***

***

*«

***

***

***

t*t

i*t

***

***

DATE
9/25/65
9/25/65
9/25/65
9/25/65
9/£5/65
5/25/65
5/25/65
9/25/85
9/25/65
9/25/65
9/25/65
9/25/65
9/25/65

6/13/65
11/16/65

7/24/65
7/24/65

DUPL. /SPIKE
NUMBERS

15247

15246

NOTES



CRAB ORCHARD NATIONAL UILDLIFE REFUGE PHASE I SAMPLING AND ftNALYSIS SCHEDULE REVISED NOVEMBER 1985

! I.D. ! MATRIX

34- 3 WATER
34- 4 WATER
34- 5 WATER
34- 6 WATER
34- 7 WATER
34- 6 WATER
34- 9 WATER
34- 10 WATER
34- li WATER
34- 12 WATER
34- 13 WATER
34- 14 WATER
34- 15 WATER
34- Ib SEDIMENT
34- 17 SEDIMENT
34- 16 SEDIMENT
34- 19 SEDIMENT
34- 20 SEDIMENT

! NAME ! TYPE

MARION RES. -INTAKE GRAB
REFUGE TREATED
MARION TREATED

LAKE 1 B
LAKE 2 C
LAKE 3 G
LAKE 4 H
LAKE 5 A
LAKE 6 D
LAKE 7 E
LAKE 6 F
LAKE 9 I
LAKE 10J
LAKE 1 E
LAKE 2 C
LAKE 3 G
LAKE 4 H
LAKE 5 A

34- 21 SEDIMENT LAKE 6 D
34- 22 SEDIMENT
34- 23 SEDIMENT
34- 24 SEDIMENT
34- 25 SEDIMENT
34- 26 FISH
34- 27 FISH
34- 26 FISH
34- 46 FISH
34- 49 FISH
34- 50 FISH
34- 29 FISH
34- 30 FISH
34- 31 FISH
34- 51 FISH
34- 52 FISH
34- 53 FISH
34- 32 FISH

LAKE 7 E
LAKE 6 F
LAKE 9 I
LAKE 10J

LAKE SITE 1 B
LAKE SITE 1 B
LAKE SITE 1 6
LAKE SITE 1 b
LAKE SITE 1 B
LAKE SITE 1 B
LAKE SITE 2 C
LAKE SITE 2 C
LAKE SITE 2 C
LAKE SITE 2 C
LAKE SHE 2 C
LAKE SITc 2 C
LAKE SITE 3 6

H20 GRAB
H20 GRAB

COMP.3 DEPTHS
COKP.3 DEPTHS
COMP.3 DEPTHS
COMP.3 DEPTHS
COMP.3 DEPTHS
COMP.3 DEPTHS
COMP.3 DEPTHS
COKP.3 DEPTHS
COUP. 3 DEPTHS
COMP.3 DEPTHS

GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB
GRAB

COMP. 5 CARP
COMP. 5 BASS
COMP. 5 BASS
COMP. 5 BULLHEAD
COMP. 5 BULLHEAD
COMP. 2 CATFISH
COMP. 5 CARP
COMP. 5 CARP
COMP. 5 BASS
cofv.s BULLHEAD
COMP. 5 BULLHEAD
COMP. 5 CATFISH
COMP. 5 CARP

! DEPTH

NA
NA
NA

SURF-O.fl FT
SURF-O.fl FT
SURF-0.6 FT
SURF-O.fl FT
SURF-0.8 FT
SURF-O.fl FT
SURF-O.fl FT
SURF-0.8 FT
SURF-O.fl FT
SURF-O.fl FT

DREDGE
DREDGE
DREDGE
DREDGE
DREDGE
DREDGE
DREDGE
DREDGE
DREDGE
DREDGE
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

!ANAL
SET
E
E
E
I
I
I
I
I
I
I
I
I
I
H
H
I
I
I
I

I
I
I
I
H
I
H
I
I
I
I

(DEPTH!

-
-
-
0
0
0
0
0
0
0
0
0
0
K
K
K
K
K
K
K
K
K

LOCA-
TION
T
T
T
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
5

INTRVL
I NO.
W
w
w
w
w
w
w
w
w
w
w
w
w
w
u
w
w
w
w
w
w
w

!SAMP!! LAB
NOS. NO
415 3253
416 3246
417 3255
416 11766
419 11769
420 11790
421 11791
422 11792
423 11793
424 11794
425 11795
426 117%
427 19159
42fl 19160
429 19161
430 19162
431 19163
432 19164
433 19165
434 19166
435 19167
436 19166
437 19169
438 19170
439 19171
440 19172
460 19192
461 19193
462 19194
441 19173
442 19174
443 19175
463 19195
464 19196
465 1S1S7
444 19176

REPLICATE SAMPLE
LAB FWS COLL.

***
ttt
*»*
.
,
.
,
.
.
t

,
.
.
.
.

FWS .
.
,
,
.
.
.
.
ttt
ttt
ttt

FWS ttt
ttt
ttt

FWS *tt
ttt
ttt
ttt
ttt
ttt
ttt

DATE
7/25/85
7/24/65
7/25/65

7/23/65
7/23/65
7/23/65
7/23/65
7/23/65
7/23/65
7/23/85
7/23/85
7/23/65
7/23/65
7/23/65
7/23/65
7/23/65

DUPL. /SPIKE NOTES
NUMBERS

Resanp. 9/24/65
Resawp. 9/24/65
Resanp. 9/24/85

3 bullhead 11/65



CfiftB ORCHARD HHllOhlHL WILDLIFE REFUGE PRQSE ! SArtPLlNG AND ANALYSIS SCHEDULE REVISED NOVEMBER 1965

! I.D. ! MATRIX! NAME TYPE ! DEPTH

34- 33
34- 34
34- 54
34- 55
34- 35
34- 36
34- 37
34- 59
34- 60
34- 61
34- 36
34- 39
34- 40
34- 41
34- 56
34- 57
34- 56
34- 42
34- 43
34- 44
34- 45
34- 46
34- 47

***

31- 1
31- i
31- 2

*«•*

40- 1
40- i
40- 3
40- 4

FISH
FISH
FISH
FISri
FISH
FISH
FISH
FISri
FISri
FISri
FISH
FISri
FISH
FISH
FISH
FISH
FISri

TURTLES
TURTLES
TURTLES

CRAYFISH
CRAYFISH
CRAYFISH

LAKE SITE 3 G
LAKE SITE 3 G
LAKE SITE 3 G
LAKE SITE 3 G
LAKE SITE 4 H
LAKE SITE 4 H
LAKE SITE 4 H
LAKE SITE 4 H
LAKE SITE 4 H
LAKE SITE 4 H
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE SITE 1 B
LAKE SITE 2 C
LAKE SITE 3 G
LAKE SITE 1 B
LAKE SITE 2 C
LAKE SITE 3 G

COMP. 5 CARP
COMP. 5 BASS
COMP.5 BULLHEAD
COMP.5 BULLHEAD
CuMP. 5 CARP
COMP. 5 BASS
COMP. 5 BASS
COMP.5 BULLHEAD
COMP.5 BULLHEAD
COMP.4 CATFISH
COMP. 5 CARP
COMP1. 5 CARP
COMP. 3 BASS
COAiP. 5 BASS
COMP.5 BULLHEAD
COMP.5 BULLHEAD
COMP. 3 CATFISH
COMP. OF 2
COMP. OF 2
COflP. OF 2

COMP. OF 300gns
COMP. OF 300gms
COMP. OF 300gms

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

BOTTOM
BOTTOM
BOTTOM
SURFACE
SURFACE
SURFACE

SET
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

*13 31:REFUGE CONTROL SITE

SOIL
SOIL
WATER

*14

WATER
WATER -
wATEfi
UATER

REFUGE CONTROL
REFUGE CONTROL
REFUGE CONTROL

40:DUPLICATES

SPARE NUMBER

SINGLE SAMPLE
SINGLE SAMPLE
SINGLE SAMPLE

DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE

SURFACE
SURFACE
BAILER

D
G
I

A
I
I
I

.OCA- ilNTRVL! SAMP!
'ION i NO. NOS.

445
446
486
467
447
446
449
472
473
471
450
451
452
453
466
469
470
454
455
456
457
458
459

T U 474
T U 5S9
T U 475

476
477
476
479

! LAB
NO

19177
19176
19198
19199
19179
19160
19161
19200
19201
19202
19182
19163
19164
19165
19203
19204
19205
19166
19187
19166
19169
19190
19191

19206
9264
19207

19215
19216
19217
1S216

REPL
LAB

DUPL

DUPL
DUPL

REPLICATE SAMPLE
LAB FUS COLL. DATE

DUPL./SPIKE NOTES
NUMBERS

FW3

FUS

FUS

*** 7/23/85
*** 7/23/65
*** 7/23/65
*** 7/23/65
*** 7/24/65
*** 7/24/65
*** 7/24/85
*** 7/24/65
*** 7/24/65
*** 7/24/65
*« 7/24/65
*** 7/24/65
*» 7/24/65
*« 7/24/65
*** 7/24/65
*** 7/24/85
*<* 7/24/65
— 7/24/65
— 7/24/65

— 7/24/65
— 7/24/85
— 7/24/65
— 7/24/65

*« 6/14/65
*** 11/19/65

*** 6/13/65

FUS 11/65

1 bullhead 11/65

1 FUS 11/65

2 bullhead 11/65

Near cead tree

9467



CRAB OftCtiAftD NATIONAL UluDLlFE ftEFJGE PriASE I SAMPLING AND ANALYSIS SCHEDULE REVISED NOVcMbth 1985

I.E.

40- 5
40- 6
40- 7
40- 6
40- 9
40- 10
40- 11
40- 12
40- 13
40- 14
40- 15
40- 18
40- 17
40- 18
40- 19
40- 20
40- 21
40- 22
40- 23
40- 24
40- 25
40- tb
40- £7
40- 2d
40- 23
40- 30
40- 31
40- 32
40- 33
40- 34
40- 35
40- 38
40- 37
40- 38
40- 39
40- 40

kATER
wATES
SOIL

SOIL
SOIL

SOIL
SEDICOJ
SOIL

SOIL

SOIL

SOIL

SOIL
SOIL

SOIL
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL
30k
SOIL
SOk
SOIL

SOIL

SOIL
SOIL

SOIL
SOIL

SOIL
SOIL
SOIL

SOIL

SOIL
SOIL

SEDIMENT

! TYPE

DUPLlCATE-bELL
DUPLICATE-UELL
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE

i DEPTH i ANAL ! DEPTH ! LOCA- ! IfcTRVL ! SAtfP !
SET
I
I
A
F
A
A
F
A
6
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
C
C
C
n
D
A

TIG* & NO. NOS.
480
431
432
433
484
435
436
467
463
439
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
508
507
503
509
510
511
512
513
514
515

! LAB
NO

19219
19220
19221
19222
19223
19224
19225
19228
19227
19226
19229
19230
19231
19232
19233
19234
19235
19236
19237
19236
15239
19240
19241
19242
19243
19244
19245
19246
19247
19245
19249
19250
19251
19252
19253
19254

REPLICATE SAMPLE DUPi.. /SPIKE
LAB Fid
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPI
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPi.
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL

S COLL.
t

.
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt

DATE

8/14/65
11/19/65
6/15/65
6/14/65
11/16/65
8/17/65
11/16/65
9/23/65
9/23/65
9/23/65
9/23/65
9/24/65
9/23/65
9/24/65
9/24/65
9/24/65
9/24/85
9/25/85
9/24/65
9/25/85
9/25/85
9/23/65
9/25/65
9/25/65
9/25/65
9/25/65
9/25/65
9/25/65
6/22/65
8/24/65
6/22/65
8/22/65
8/17/65
3/16/65

NUMBERS

9402
9251
9453
9463
9261
9417
9270
10703
10715
10722
10728
10736
11642
11651
11861

v 11679
11665
11691
11703
11713
11718
11719
11731
11741
11749
11760
11766
11773
10654
9500
10660
10661
9396
9429

NOTES



CRAB ORCHfiRD NATIONAL WILDLIFE REFUGE PHASE I SAMPLING ftND ANALYSIS bCHtDULE REVISED NOVEMBER 1355

! I.D. ! MATRIX! NAME

40- 41 SEDIhtNT
40- 42 SEDIMENT
40- 43 'SEDIMENT
40- 44 SEDIMENT
40- 45 SEDIMENT
40- 46 SEDIMENT
40- 47 SEDIMENT
40- 46 SOIL
40- 49 SOIL
40- 50 SOIL
40- 51 SOIL
40- 52 SEDIMENT EXPLOSIVES ANAL.
40- 53 SEDIMENT

ttt 41:SPIKES

41- 1
41- 2
41- 3
41- 4
41- 5
41- 6
41- 7
41- 8
41- 9
41- 10
41- 11
41- Id
4i- 13
41- 14
41- 15
41- 16
41- 17
41- la
41- 19
41- 20

SEDIMENT
SOIL
HATER
WATER
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL

SOIL

! TYPE

DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE

SPIKE
SPIKE
SPIKE
SPIKE -HELL
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE

! DEPTH
SET
A
A
A
A
G
I
I
A
D
D
D
A
H

F
G
I
I
A
A
A
A
6
B
B
&
B
B
&
B
B
B
C
H

TION i, NO.
SAMP!
NOS.
516
517
518
519
520
521
522
549
551
552
553
555
601

523
524
525
526
527
52d
529
530
531
532
533
534
535
536
537
53d
539
540
541
542

! LAB
NO

19255
19256
19257
19258
19259
19260
19261
19287
19269
19290
19291
9255
9286

19262
19263
19264
19265
19266
19267
19268
19269
19270
19271
19272
19273
19274
19275
19276
19277
19276
19279
19280
19261

REPLICATE SAMPLE DUPL. /SPIKE
LAB FhlS
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL
DUPL

SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE

COLL.
»**
***
**»
»**
***
•

•

t*»
ttt
*««
ttt
ttt
•

ttt
ttt
•

m

ttt
ttt
ttt
ttt
***
ttt
«**
»tt
***
ttt
***
tt*
ttt
ttt
ttt
»t*

DATE
6/16/65
8/13/85
6/22/65
6/23/65
11/19/65

6/13/65
8/16/65
8/16/65
8/14/65
7/25/65

12/05/65
11/19/65

6/14/65
6/17/85
8/16/85
8/14/65
9/23/65
9/23/65
9/23/65
9/24/85
9/24/85
9/25/65
9/24/65
9/23/65
9/25/65
9/25/65
8/23/65
6/23/65

NUMBERS
19210
9468
10665
10691
9262

9491
9461
9443
9473
3387

9276
9261

9403
9436
9459
9461
10725
10745
11641
11665
11660
11666
11706
11724
11754
11756
10666
10665

NOTES



CRftS ORCHSRD NATIONAL WILDLIFE REFUSE PHASE 5 SAMPLING AND ANALYSIS SCHEDULE

! i.D. ! KATRIX! NAME TYPE ! DEPTH IANALIDEPTH! LOCA-IINTRVLISAMP!! LAB REPLICATE SAMPLE

41- 21
41- 22
41- 23
41- 24
41- 25
41- 26
41- 27
41- 26
41- 29
41- 30

***

42- 1
42- 2
42- 3
42- 4
42- 5
42- 6
42- 7
42- 6
42- 9
42- 10
42- 11
42- 12
42- 13
42- 14

SEDIMENT
FISH - SPARE
FiSri - SPARE

SEDIilENT
SEDIMENT
SOIL
SOIL EXPLOSIVES ANAL.
SOIL
SOIL
SOIL

42: BLANKS

SOIL FIELD - SAND
SOIL EXPLOSIVES ANAL.
SOIL OB&6 LAB
SOIL OB«G LAB
SOIL OBiS LAB
SOIL OB&G LAB
SOIL 0646 LAB
SOIL OB&G LAB
SOIL GEsG LAB
SOIL OB&G LAB
SOIL OBiG LAB
SOIL OB&G LAB
SOIL OB&b LAB
SOIL IMG LAB

SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE

BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK

SET
A
I
I
D
I
A
D
D
A
A

D
A
A
A
A
A
A
A
A
A
G
G
H
1

TION * NO. NOS. NO LAB FH5 COLL. DATE
ft** 8/16/65543

544
545
546
547
550
557
561
562
569

554
556
563
564
565
566
567
568
570
571
600
602
603
604

19262
19283
19264
19265
19266
19268
46700
9256
65576
14138

19292
46699
65575
46453
65608
14139
2994
2955
46508
46663
9265
9267
9288
9269

SPKE

SPKE
SPKE
SPKE
SPKE
SPKE
SPKE
SPKE

BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK
BLNK

DUPL./SPIKE NOTES
NUMBERS

9427

*** 8/23/65

*** 6/13/65
*** 7/25/65
*** 7/25/65
*** 8/13/65
*** 6/14/65

*** 8/19/85
*** 8/19/65
*** 6/19/85
*** 8/19/65
*** 8/19/65
*** 8/19/65
*** 8/19/65
*»* 8/19/65
«* 8/23/85
*** 8/26/65
*** 11/20/85

10694

9487
3385
46700
9467
9463

END
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'QBRIENSGERE
ENGINEERS, INC.
Syracuse, New York

CRAB ORCHARB NATIONAL WILDLIFE REFUGE

FIELD NOTES

DATE:

GROUP NO.

DESCRIPTION:

ATTACHMENT S-6C

^SITE NO.

(III

SAMPLE NO

&

^

.6

NOTES

Jf

- J^f^ */' ̂ —^

aw*



ATTACHMENT S-6D

OBRIEN5GERE

CHAIN OF CUSTODY RECORD

SAMPLERS: (signature)

•• K S .frfraj- feJjU*i.$y

Group j Site
No. ! No. Description 0*i£ TIME

I : I

-ISainpl-NO. of ! Anal
I No.jCOf4tvr«ssi-. Seti i •_•• .+••'

Remarks

- . ' I

-A-

y: ,' Received by: •Sif^na-,-1 " . • Dcie/Time

Siiunquisiiefl cy: ,'S«jnoiv»»i

Relinquished bv. .'s^rwM.-*)

•leiinquiiled by: .'S^noncti

Dispaiched Dy: ?Sijn»«v»»; j Dare
!

.MsriTca cr Sniomenr:

Keceived by: .:.>««/̂ i

Received by: tSqw'*!

^

Receivec sy Mcbiie labccCTOfy for iieic
cnolyjis: ,î .̂«,,..

/Time | Received JorJ^ssp rarefy by.

Dcfe/Tirr.e-
! •• \ '

Pete/Time

Dote/Tim*.
!
1

Dcte/Tirne
-> / '~* Jf~Sr '̂
/*• :-/YJ

/



ATTACHMENT S-6E

•PAPL ZSAMPLES.IYER
PL C02
SAMPLES SAVED 12M2 AUG 11 '85

«•»
CONUIR SAMPLING AND ANALYSIS SCHEDULE : AT 12M5 AUG 11 r 1985
"NF'UT SEQUENCE OF SAMPLE NUMBERS FOR EACH DATE
DATES' SHOULD BE ENTERED AS SAY 08/04/85
SAMPLE NUMBERS SHOULD BE ENTERED WITH A SPACE BETWEEN EACH

NTEK SAMPLING DATE t 07/25/85
PNTER SAMPLE NUMBERS :
&2 44 2711 3243-3258 3384-3391 9383-9384 9394-9397 19301-19310
0 YOU WISH TO RE*-ENTER <Y OR N)t N

'WORE NUMBERS (Y OR N) ? N
SET PAPER TO TOP OF FORM AND HIT RETURN



SCHEDULE FOR SAMPLES FROM CONUIR : 12M6 AUG 11 ? 1985
INPUT DATA STORED IN FILE J CONURSCH811124685
NUMBER OF SAMPLES = 43

III*

DATE
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85
07/25/85

S.NO.
42

3244
3248
3252
3256
3385
3389
9384
9397
19304
19308

AS DATE
D07/25/85
A07/25/85
A07/25/85
E07/25/85
A07/25/85
A07/25/85
A07/25/85
A07/25/85
A07/25/85
A07/25/85
A07/25/85

S.NO.
44

3245
3249
3253
3257
3386
3390
9394
19301
19305
19309

AS DATE
A07/25/85
A07/25/85
A07/25/85
E07/25/85
A07/25/85
A07/25/S5
D07/25/85
A07/25/85
A07/25/85
A07/25/85
A07/25/85

S.NO.
2711
3246
3250
3254
3258
3387
3391
9395
19302
19306
19310

AS DATE
A07/25/85
E07/25/S5
A07/25/85
A07/25/S5
A07/25/85
A07/25/85
A07/25/S5
A07/25/85
A07/25/S5
A07/25/85
A

S.NO* AS
3243 A
3247 A
3251
3255
3384
3388
9383
9396

'1930S
19307

•w

*



PURGEABL

SCHEDULE FOR SAMPLES FROM CONWR t 12? 46 AUG 11

PCBS PCDD/F TOC TOH

198

ACID BASE/ PEST/
EXT NEIIT^ PCBS

-12
44

2711
3243
3244
3245

3247
324S
3249
3250

3254

3256
3257
3258
3384
33 85
3386
3387
3388
3389
3390'
,3391
'9383
9384
9394
9395
9396
9397

19301
1(?302
19303
19304
1 9 3 0 5
19206
.1 f- ••: •. — i

J. " .* 'w! /

1 = 338
IV 3 09
1 '•-' i?' "1 0

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397

19301
19302
19303
19304
19305
19306
1 9 307
19308
19309
19310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397

19301
19302
19303
19304
1930S
19306
19307
1930S
19309
19310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397

19301
19302
'19303
19304
19305
19306
19307
19308
19309
19310

42

3388

3390

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397
19301
19302
19303
19304
19305
19306
19307
1930S
19309
19310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
33S6
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397
19301
19302
19303
19304
19305
19306
:! 9307
1930S
19309
1 9 3 J. 0



SP,COND

SCHEDULE FOR SAMPLES FROM CONUIR t 12146 AUG 11 , 1985

PH METAL HG CN N*-SER TOT*-P CE*-CAP SDWS

42
44 .

2711
3243
3244
3245

3247
3 2 43
3249"
3250

3254

3256
3257
3258
3334
3385
33S6
3387
3388
3389
3390
3391
9383
9384
9394
9295
9396
9:.-; 9 7
1.9301
i?3Q2
j. '" -:'j O »i
! '• ?i04
;.̂ :".05
i v306
1 '•- ..,07
-, • ";.c>8
: : 309
!i - 3 !:. 0

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397

19301
19302
19303
.9304
.9305
.9306
.9307
.9308
19309
i.9310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
93S3
93S4
9394
9395
9396
9397

19301
19302
19303
19304
19305
19306
19307
19308
19309
19310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397

19301
19302
19303
19304
19305
19306
19307
19308
19309
19310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
9383
9384
9394
9395
9396
9397

19301
19302
19303
19304
19305
19306
19307
19308
19309
19310

42
44

2711
3243
3244
3245

3247
3248
3249
3250

3254

3256
3257
3258
3384
3385
3386
3387
3388
3389
3390
3391
93S3
9384
9394
9395
9396
9397

19301
19302
19303
19304
19305
1 '••'3!J6
19307
1 9308
19309
19310

3246

3251
3252
3253
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0
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14
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0
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1
0
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0
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30
0
0
30
0
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116
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1A
0

131
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< 130
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131
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0
0
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1A20

SOIL

0
0
0
0
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7
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0
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0
0
7
0
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0
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0
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1. INTRODUCTION

A Scope of Work for a Remedial Investigation/Feasibility Study was
developed by the U.S. Fish and Wildlife Service regarding the Crab
Orchard National Wildlife Refuge in southern Illinois. The proposed
study may be visualized as comprising six geographic elements: 1) Area-
9 Landfill, 2) Plant Site (Building Complex), 3) Lake Inlet, adjacent to
Area-9, 4) Remainder of Crab Orchard Lake, 5) Water Tower Dump, and 6)
Fire Station Dump.

A review of previous data from reports, letters and memos (listed
in the Appendix) was conducted. Available documents are listed in the
Appendix. There are several documents, including some listed in the
Reference Section of the RI/FS scope of work that were not available at
the time of this review. These documents should be reviewed prior to
developing a final scope of work.

This Review provides a concise overview, in the form of a one-page
figure and/or summary, of available information on the various elements
of this study.



2. LOCATION

STATE OF ILLINOIS

Crab Orchard
N. W. R.

Location of Crab Orchard National Wildlife Refuge

The Crab Orchard National Wildlife Refuge (C.O.NWR) is located in the
southern region of the State of Illinois.



3. CRAB ORCHARD CREEK BASIN

10 20
s=

SCALE IN MILES

30

The Crab Orchard National Wildlife Refuge (C.O.NWR) lies primarily
within Williamson County and extends into neighboring Jackson, Union
and Johnson Counties. There are twelve lakes, including the Crab
Orchard Lake, located within the C.O.NWR.



4. CRAB ORCHARD LAKE

Pin Oak Crack

I

Refug* Hqts.

»«__Fire Station
Dump

Crab
Orchard

„___„ CrMk
=V^^ JX-

lnt«imirtent TZ-C^

Cr««k ^

Watar
Sugar CrMk

SCALE (MILES)

Crab Orchard Lake has a surface area of 6965 acres, a maximum depth of
30 feet, and 635 acre-feet of storage capacity. The watershed drainage
area is 109,261 acres. The lake has a retention time of approximately
0.8 years. Water enters the lake through several creeks, including Crab
Orchard Creek on the eastern end of the lake and an intermittent creek
adjacent to the Area-9 Landfill. Water leaves the lake through Crab
Orchard Creek on the western end of the lake. In addition, 280,000
gallons/day of water is used by the Refuge.

The Remedial Investigation/Feasibility Study Scope of Work covers the
eastern portion of the Crab Orchard Lake, the Area-9 Landfill, the
Building Complex, Water Tower dump and the Fire Station dump.



5. SITE HISTORY

The land which now is within the Crab Orchard National Wildlife Refuge
has supported several different uses over the past fifty years. The
history of the area is important, because definition of the present
contamination problem begins with information about past activities.

In the 1920s and 1930s, the present Crab Orchard National Wildlife
Refuge was apparently used for agriculture (Ref 1). It was during that
time that the United States began purchasing land in order to create a
refuge (Ref 1).

The Illinois EPA reports that in 1940, the impoundment now called Crab
Orchard Lake was completed (Ref 44).

The early 1940s were a time of national emergency. With the cooperation
of the United States, industries established operations on the Crab
Orchard site. Although the United States owned the land, it is unclear
which agency was responsible for the administration of the property.
From available information, it appears that title was held by the
Department of the Interior, but the War Assets Administration may have
had decision-making authority over the site (Ref 23).

In the early 1940s, according to former Sangamo employees, a number of
industries were active on the Crab Orchard site:

- Sherwyn Williams built a facility and manufactured land mines and
bombs. Sherwyn Williams operated its facility under contract with
the United States (Ref 1).

- National Radiator located on the site (Ref 1).

- Dynagraph (?) Bradley located on the site; it manufactured printing
inks (Ref 1).

- Two transformer companies used the site; one was Kenyon, located
near the Fire Station dump. The name of the other company is not
known (Ref 1).

- A nearby plant made radio speakers (Ref 1).

- Nearby plants were engaged in metal plating, painting, metal work
and electrical work (Ref 1).

- An ammunition plant was operated on the site (Ref 47).

To support the industries, industrial landfills were developed (Ref 37).

There was an explosion and fire at the Crab Orchard site. The U.S. EPA
stated that some of the buildings that were involved were lined with
lead (Ref 47).

During the early 1940s, too, the Crab Orchard site was repeatedly
sprayed with lead arsenate to control insects (Ref 47).



5. SITE HISTORY
(cent.)

In 1946, Sangamo Electric Company began manufacturing at the site
(Refs 23, 52). The contract between the United States and Sangamo was
probably negotiated with the War Assets Administration (Ref 23). San-
gamo, during its tenure on the site, manufactured transformers, capaci-
tors, and various other electrical products (Ref 1). The Ordill facility,
as it was known, contained the Sangamo Capacitor Division. That division
manufactured power factor capacitors, AC motor run capacitors, and a
variety of DC capacitors. The components were of various types and
included aluminum, electrolytes, mica, and silver and lead foil. The
Divis ion also manufactured small transformers that used mineral oil as
a dielectric. Former Sangamo employees have indicated that the principal
dielectrics used for the capacitors were Aroclors 1254 and 1242 (Ref 1).

After Sangamo was established, but still during 1946, the Crab Orchard
site was turned over to the U.S. Fish and Wildlife Service (Ref 47). At
the government's direction, Sangamo disposed of certain industrial
wastes at a landfill owned by the government. The landfill is northeast
of the former Sangamo plant site.

Between 1946 and 1961, Sangamo operated on the Crab Orchard site. It is
not clear when 01 in Corporation started using industrial facilities at
the site from the references available, but 01 in manufactured explosives
that were used to start jet engines (Ref 1). The company used nitro-
glycerine in its operation. Also during part of this time, although
exact dates are not available from the references used, a vocational
college associated with Southern Illinois University used part of the
site (Ref 1).

In 1952 or 1953, the original capacitor plant of Sangamo burned. Former
Sangamo employees said that the plant burned just before it was scheduled
to open (Ref 1). It is unclear, then, whether Sangamo produced capacitors
before the early 1950s. The capacitor plant was rebuilt in 1952 or 1953
(Ref 1).

In 1953 or 1954, 01 in experienced a massive explosion at its nitrogly-
cerine operation (Ref 1).

In 1962, Sangamo closed its capacitor manufacturing plant at the Crab
Orchard site (Ref 52).

From 1962 on, a number of other manufacturers moved to the site:

- Tuck Tape moved into a Sangamo building. Tuck Tape had a fire in
the same year (Ref 1).

- Hoozier Cardinal used the site to manufacture automobile parts
(Ref 1).

- Corrugated boxes were manufactured at the site (Ref 1).

- Fiberglas boats were manufactured at the site (Ref 1).

- Universal Match operated at the Crab Orchard Refuge.



5. SITE HISTORY
(cont.)

The landfill used by Sangamo may have been closed by the U.S. Fish and
Wildlife Service in 1964 (Ref 48). The wastes were covered with soil.
According to the Illinois EPA the cover has eroded in places (Ref 48).
The U.S. EPA has reported that, between 1973 and 1983, the U.S. Fish and

^ Wildlife Service removed and disposed of five (5) million pounds of
explosives and other refuse from the Crab Orchard site (Ref 47), not
limited to the Area 9 Landfill.

» From the late 1970s through the present, sampling has been conducted to
permit analysis of possible contamination at the Refuge. Until 1981,
the main parameters of interest were lead, mercury, and other heavy

- metals, notably cadmium. After 1981, analyses were conducted also for
PCBs, dioxins, and benzo furans (Multiple References).

^ On 16 May 1984, the Illinois Environmental Protection Agency sealed the
Area 9 Landfill stating:

The Agency has determined that the (U.S.) Department (of the
"" Interior) has, through its contract relationship with the

former tenant of the Sangamo site, Sangamo Electric Company,
deposited... contaminants upon the land in such place and

« manner so as to create a water pollution hazard.

The Agency has determined that the Department has caused
^ or allowed the open dumping of waste containing the afore-

mentioned contaminants in violation of Section 21 (a) of
the (Illinois Environmental Protection) Act, and continues
to allow such contaminated waste to be stored or disposed

** of in violation of Section 12(e) and (f) of the Act and
the Resource Conservation and Recovery Act of 1976.(Ref 24)

• In July 1984, the U.S. Fish and Wildlife Service circulated a draft
scope of work for a Remedial Investigation/Feasibility Study applicable
to the Crab Orchard site (Ref 13).

m
Also in July 1984, Olin restricted access to Building 1-1-23 because of
high levels of PCBs. Olin leased the building from the U.S. Fish and
Wildlife Service. The building formerly had been occupied by Sangamo

*' Electric (Ref 12).



6. SITE HYDROGEOLOGY

On-site land surface elevations range between 410 and 420 feet above
mean sea level (msl). The spillway elevation of the lake is at 405 feet
msl. The topography in the vicinity of the site slopes gently northward
towards the lake.

Available boring logs indicate that the site is underlain by a minimum
of 7.5 feet of silty clay. The logs of observation wells (Ref 27)
installed around the landfill (COW 1, COW 2 and COW 3) reveal that this
silty clay layer is upwards of 30 feet thick north of the site and 25
feet thick to the south of the site. Additionally, the drilling log of
the observation well south of the site (COW 1) reveals a silty sand
layer from 25 feet to 30.5 feet below the surface. Thin lenses of silt
and sand were reported below 14 feet in the other two observation well
logs.

Four (4) test borings were drilled within the landfill by Ecology &
Environment to determine the thickness of fill and the nature of the
subsurface materials underlying the refuse. These borings reportedly
revealed that the site consists of a thin layer of loess overlying 4 to
8 feet of fill. It was, however, reported that the actual boundary
between the fill and the natural silty clays was difficult to determine
due to weathering and leaching processes occuring during the twenty (20)
years since the site was abandoned.

Groundwater was reportedly encountered at 24 feet in COW 1, 15 feet in
COW 2 and 16 feet in COW 3 during drilling operations. However, ground-
water measurements collected by Ecology & Environment on December 8,
1983, subsequent to well installation, show the groundwater to be between
2 and 6 feet below ground level. These groundwater elevation data
indicate the silty clay may be saturated throughout.

Although existing data is inadequate to fully characterize the shallow
groundwater, flow within the silty clay material is likely toward Crab
Orchard Lake. The lake also appears to serve as a shallow groundwater
discharge point.

Projection of the groundwater elevations observed in monitor wells
adjacent to the fill area suggest the base of the fill may be involved
in the groundwater. Insufficent data exist to confirm whether the fill
is unsaturated though.

In general, the on-site hydrogeology at the Area-9 Landfill has not been
fully characterized. Additional study efforts that should be considered
include:

1. Re-evaluation of on-site groundwater flow direction and
chemistry.

2. In-situ hydraulic conductivity tests to assess groundwater
flow velocity.

3. Additional groundwater monitor wells if Item 1 above suggests
inadequacies in the existing monitoring network.



7. PHYSICAL INFORMATION - LANDFILLS

Appreaimoto Dump Boundwy

The Area-9 Landfill is located below the eastern section of Crab Orchard
Lake and between the building complex and an intermittent creek. The
limits of the landfill are discernable by changes in the topography and
vegetation (Ref 47), revealing an area of approximately 2.5 acres with a
fill thickness of 8 to 10 feet in the middle and 6 feet at the edges
(Ref 31). The landfill is covered by a thick growth of tall grass,
except where waste materials are exposed. Aerial photographs taken in
August 1983 (Ref 47) and December 1984 have not been obtained yet.

The estimated volume is 16,000 cubic yards according to one report
(Ref 48) and 35,000 cubic yards according to another report (Ref 29).
Materials visible at the surface appear to be small capacitors, capacitor
parts, large chunks of a golden resin, and a large number of 3-inch
steel cuplike pieces. The latter are probably not attributable to the
Sangamo operation (Ref 47) since they were found at other sites as well.

Waste oil and debris were burned, compacted in a swale and covered.
Specific compounds of concern include lead, acetate, PCBs (Aroclor 1254
and 1242), and PCB burning products. Other possible materials from
capacitor manufacturing include (Ref 1) mica, silver, cyanide, aluminum
hydroxide, aluminum oxide, gold, copper, zinc, hydrochloric acid, styrene,
nitric acid, phosphoric acid, and borates. Materials from other companies
may include cyanides, printing inks and lead-based explosives. The
results of a magnetometer survey (Ref 31) indicate a high concentration
of metals on the eastern side of the landfill.

Information on the physical characteristics of the Fire Station landfill
and Water Tower landfill has yet to be determined.



8.

I

AREA-9 LANDFILL SAMPLING & ANALYSIS

/V

END
• (ppn Pb) (Ref.14)

Appfoumott Dump Boundary

100

AVAILABLE DATA
A. June/July 1982 (Ref.37)

LOCATION

Surface.center
1* depth,center
Surface,edge
1* depth.edge

PCBs Pb
(ppm) (ppm)
12.4 235
1807 19.5
16738 7070
20594 6936

B. October 1983 (Ref.30)
PARAMETER
Tetra-TCDD
Penta-CDD
Hexa-CDO
Hepta-GDDD
Octa-CDD
Tetra-COF
Penta-CDF
Hexa-CDF
Hepta-COF
Octa-CDF

CONC.(ppb)
n.d.
n.d.
1.5

1.5-3.2
7.1-19.2
115-250
5.8-15.4
2.8-12.2
0.32-2.6

1.2

C. June 15. 1963 (Ref.14)
Lead: see data on figure (•)

0. August 15-17. »84 (Ref.8,9)
See location In figure (•)
Data not available

CrMh

In June/July 1982 (Ref 37), surface and 1-foot deep samples
from the center and eastern edge of the landfill were analyzed
for PCBs (Aroclor 1254 and 1252) and lead (Pb). The data,
shown above, indicate highest PCB and Pb concentrations along
the edge of the landfill.

In August 1983, samples were analyzed for six isomers of
chloro-dibenzo-p-dioxins (CDDs) and chloro-dibenzo furans (CDFs)
at the parts/billion (ppb) level by the University of Nebraska.
Tetra- and penta-CDDs were not detected (see data above). The
detection of hexa-, hepta- and octa-CDDs suggests the use of
penta-chlorophenol, while the residues of dibenzo furans are
likely from PCBs (Ref 32). In order to obtain more information
on the distribution of PCDDs and PCDFs, a parts/trillion (ppt)
detection level is suggested by Dr. D. Stalling (Ref 32).

On June 15, 1983, soil samples at 0.5 to 1-feet deep from the
center and four corners (NE, SE, SW AND NW) were analyzed for
metals. Lead (Pb), barium (Ba), copper (Cu), and Zinc (Zn)
concentrations were excessive compared to average Illinois
levels. Barium was 47 to 3200 ppm, copper was 7 to 3300 ppm
and zinc was 25 to 1000 ppm.

Four core samples at soil surface and 2 to 3.5-feet deep (see
locations in figure) were collected on August 15 - 17, 1984 for
PCBs and metals analysis. Data are not available.



9. BUILDING COMPLEX - SAMPLING & ANALYSIS

BUILDING' COMPLEX
LEGEND

(ppra PCBs; Depth In feet)
(180 ; 0-0.5') •
(0.8 ; 2-2.5')

10000; 0-0.5') r_»(0.78; 0-0.5')

51 •'• H"!:!1'5n<1'1 i.3-5-*'117 ; Z.7-3 J »•• I . .•~5TJi£=2= WAOOO; 0-0.5')
.,(2 ; 2-2.5')R. «—• iq5H—^a^Wf^-tG^ îr

(32000; 0-0-5'.) ^^tW ! 3.3-3.8') - #g»(27 ; 0-0.8'

(132000; 0-0.5'}
(19000 ; 3.1-3.6')

N-rodt ^

Several soil samples at depths ranging from 0 to 4 feet were collected
on July 2 - 3 , 1984 by 01 in Corporation from areas near Building 1-1-23
for PCB analysis (Ref 12). The building was leased from USFWS and was
formerly occupied by Sangamo Weston. High concentrations of PCBs
(10,000 to 132,000 ppm) are observed in the immediate vicinity of
Building 1-1-23 and in the ditches. This may be attributed to spills
that were treated with an adsorbant, which was then swept out the door
(Ref 1). PCBs in samples from depths of 1.8 to 4 feet ranged from 0.6
to 67 ppm, except one sample (#5), which contained 19,000 ppm PCBs.



10. WATER TOUER AND FIRE STATION DUMPS AND OTHER AREAS

SAMPLING & ANALYSIS

A review of the available information suggests that several other areas,
including the Water Tower (WT) dump, Fire Station (FS) dump, Hampton
Cemetery (HC) dump, U.S. Powder, Carterville Hunting area and Old Job
Corps area, may be sources of contamination.

The above-mentioned sites were tested in June/July 1982 (Ref 41) for
lead. The Fire Station, Water Tower and Hampton Cemetary clumps showed
elevated levels of lead as given below, while the other sites had lead
levels similar to controls (13 - 35 ppm). Carterville Hunting Area and
Area-13 have elevated levels of arsenic (4.8 - 23 and 6.1-15 ppm,
respectively).

Samples Pb (ppm)
F.S. W.T. H.C.

Surface, center 108 86.3 151
I1 depth, center 553 843 11.5
Surface, edge 70.5 52.3 20.4
1' depth, edge 141 19.8 30.3

On June 15, 1983 (Ref 21), surface and 1-foot deep samples from the
WT dump, HC dump, U.S. Powder and Area-10 were analyzed for PCBs and
metals. PCBs were not detected in the HC dump, while low levels of PCBs
were measured in Area-10 (0.07 - 0.24 ppm) and the WT dump (<0.05 - 0.15
ppm). U.S. Powder had higher levels (<00.05 - 2.5 ppm) of PCBs. Heavy
metals, including lead and zinc, in soils from WT, HC and Area-10 dumps
were within southern Illinois background, and U.S. Powder soils had
lead concentrations of 11 to 130 ppm.

Three samples from Area-11 refuse collected September 18, 1984 (Ref 45)
had no detectable PCBs or chlorinated pesticides, but appeared to contain
some polysulfones.

The limited data on the WT dump, FS dump and other areas suggest that
PCBs, lead, zinc and arsenic may be found elsewhere on the C.O.NWR
dump sites. Additional data on these sites should be obtained to
further assess the extent and cause of contamination.



11. CRAB ORCHARD LAKE WATER

SAMPLING & ANALYSIS

On May 25 - 26, 1983 (Ref 25), fourteen (14) water samples from Crab
Orchard Lake (see following page for locations) were analyzed for PCBs,
chlorinated pesticides and metals. PCBs (<0.1 ppb), chlorodane (<0.01
ppb), DDT, endrin, mettioxychlor, BHC, hexachlorobenzene and aldrin
(<0.02 ppb) were all less than the ppb detection levels, although the
presence of dieldrin and chlordane were indicated. While lead (<50
ppb), cadmium (<3 ppb), chromium, copper and cobalt (<5 ppb) were below
ppb detection levels, barium and zinc concentrations ranged from 31 to
54 and less than 50 to 101 ppb, respectively.

On May 21, 1984 (Ref 25), supplemental samples (see following page for
locations) were analyzed for the same parameters as above. Although the
presence of PCBs, dieldrin, chlordane and pentachlorophenol was indicated,
the concentration of all these organics were below ppb detection levels,
except at location #13 which contained 0.16 ppb PCBs, and at #3 and #10
where 0.018 and 0.011 ppb pentachlorophenol, respectively, were measured.

Of the fourteen (14) sampling locations, five (5) were near the Area-9
Landfill, while the others covered various regions of the lake. The
results of the two sampling programs suggest that the lake water is not
seriously contaminated.



12. CRAB ORCHARD LAKE SEDIMENTS - SAMPLING & ANALYSIS

LEGEND
X Hay 25-86, 1983 (PCBs. ppb)

& Hay 21. 1984
(Surface water & Sediment)

Hqti.

.Fire Station
Dump

Marian Wattr
Mok*

In the summer of 1979 (Ref 43), sediments from lakes in Illinois were
analyzed for metals, PCBs, dieldrin, heptachlorepoxide and DDT. The
concentration of metals in Crab Orchard Lake sediments were well within
the range of values for all lakes in Illinois, and in most cases below
the state-wide averages. PCBs, dieldrin, heptachlorepoxide and DDT were
below detection levels (<10, <1, <1 and <5 ppb, respectively) in Crab
Orchard Lake sediments.

Analysis of Crab Orchard Lake sediments from fourteen locations (shown
above) on May 25 - 26, 1983 (Ref 25) indicated less than 10 to 270 ppb
PCBs in the region above the Area-9 Landfill, while at other locations,
PCBs were less than the detection level of 10 ppb. Dieldrin, chlordane,
DDT and pentachlorophenol were below the corresponding detection levels
of 1, 5, 10 and 1 ppb, respectively.

A June 15, 1983 U.S. Fish and Wildlife (USFWS) sampling program showed
0.41 and 0.76 ppm PCBs in Crab Orchard Lake sediments in the bay region
off the Area-9 Landfill, while PCBs in three sediments from mid-lake,
north of the Landfill, were below 0.05 ppm.

Five sediment samples, collected June 21, 1984 (Refs 10, 11), had 2,3,7,8
TCDD, total tetra-CDD, penta-CDD and hexa-CDD below the ppt detection
levels. Hepta-CDD and octa-CDD, which are considerably less toxic than
2,3,7,8 TCDD, were at concentrations ranging from 160 to 1400 and 3400
to 12,000 ppt, respectively. Among the dibenzo furans, only 2,3,7,8
Tetra-CDF was found (210 to 50 ppt). At these concentrations in sedi-
ments, these compounds are not expected to pose any problems.



13. CRAB ORCHARD LAKE FISH

SAMPLING & ANALYSIS

A significant amount of data is available on several species of fish in
Crab Orchard Lake. The species include largemouth bass, channel catfish,
blue gill, white crappie, bullhead and carp. The fish samples collected
at several locations in the lake had contaminant concentrations, when
detectable, that were well below the FDA limits.

Mercury levels in fish sampled in the summer of 1976 ranged from 0.13 to
0.46 ppm. Mercury levels were lower (<0.05 to 0.39 ppm) in samples
collected in September 1982 (Ref 38).

May 15, 1981 results (Ref 46) from fifteen (15) fish samples revealed no
mercury, dieldrin, DDT, heptaclor, or PCB contamination in fish.

In September 1982, thirteen (13) channel catfish and fourteen (14)
largemouth bass were analyzed for lead and PCBs. Only one channel
catfish had 0.14 ppm lead, while all others were less than detectable
(<0.1 ppm lead). PCBs in channel catfish ranged from less than 0.2 to
5.2 ppm, and in largemouth bass from 0.84 to 9.3 ppm.

In March 1983 (Ref 35, 53), six (6) species of fish were sampled by the
Illinois DOC for PCBs. The concentrations in the edible portions of
largemouth bass samples ranged from 0.12 to 0,34 ppm PCBs; in two (2)
channel catfish, 0.34 and 1.1 ppm PCBs; while carp had less than 0.01 to
0.02 ppm PCBs. No PCBs were detected in five (5) bluegill, five (5)
white crappie and two (2) bullhead samples. These values are well
within the previous FDA limit of 5 ppm PCBs and the current FDA limit of
2 ppm.

Fifteen (15) fish samples collected on April 16, 1984 and May 18, 1984
(Ref 21) were well below the FDA limits of 0.5 ppm for mercury (<0.01
to 0.36 ppm), 0.3 ppm for dieldrin (<0.01 to 0.12), 0.3 ppm for hepta-
clor (<0.01 to 0.16), 5 ppm for DDT (<0.01 ppm), and 2 ppm for PCBs
(<0.1 to 1.1 ppm).

Analysis of four (4) largemouth bass, three (3) channel catfish, and
three (3) carp samples on June 21, 1984 indicated that the six isomers
of dioxins were below ppt detection levels. Tetra-CDF, which is signi-
ficantly less toxic than 2,3,7,8 TCDD, ranged from 5.3 to 41 ppt. The
other isomers of dibenzo furans were below detection levels.



15. SURFACE WATER/SEDIMENTS

SAMPLING & ANALYSIS

Limited data are available on surface water and creek sediments. In
July 1982 (Ref 37), low levels of PCBs were found in sediments from five
Crab Orchard Lake tributaries. PCB concentrations were 0.12 ppm in Crab
Orchard Creek sediment, 0.09 ppm in Grassy Creek (located west of Area-
9), 0.04 ppm in Wolf Creek (west of Area-9 Landfill), 0.38 ppm in Pin
Oak Creek and 0.20 ppm in Pigeon Creek (west of Area-9 Landfill and
north of the lake).

Surface sediments from an intermittent creek opposite the Area 9 Landfill
had 44 ppm PCBs (dry weight), and 2.4 to 16 ppm PCBs close to the lake.
Soil samples at a 1-foot depth in the intermittent creek opposite the
Area 9 Landfill contained 4.4 ppm PCBs.

Water and sediment samples were collected on August 15, 1984 (Ref 8)
from Crab Orchard Creek at two locations, one at Crab Orchard Lake and
the other upstream of Marion. Data are not available at this time.

111



16. GROUNDWATER - SAMPLING ANALYSIS

There are few wells within three miles of the Area-9 Landfill that serve
private residents or industries, and an estimated population of 75.

The only groundwater data available are from three monitoring wells
installed around the Area-9 Landfill in August 1984 (Ref 27). Metals
concentrations in well samples were as follows: aluminum 265 - 2330 ppb,
iron 104 - 2440 ppb, lead less than 5 - 5.9 ppb, manganese less than
10 - 145 ppb, zinc 80 - 751 ppb, and tin less than 20 - 90 ppb. Of
several organic compounds analyzed, PCBs were 1.3 - 3.3 ppb, dieldrin
less than 1 ppb, heptachlor 0.005 ppb, chloroform less than 5 - 1 3 ppb,
lindane 0.008 ppb, endosulfate 0.048 ppb, and 1,1,2,2-tetrachloroethane
less than 1 ppb.

m



17. WATER SUPPLY SYSTEM

Refuge

Crab Orchard Lake is the primary water supply for the Refuge, which uses
approximately 280,000 gpd (Ref 52). This includes usage by the peniten-
tiary. The water intake is located approximately one mile from the
Area 9 Lanfill site. PCBs have not been detected in the lake water (Ref
50), as they are virtually insoluble. Quarterly samples collected from
the U.S. Federal Penitentiary (Ref 13) during 1983 and 1984 had trihalo-
methanes in the range of 0.023 to 0.245 ppb.

Marion

The City of Marion draws water from a reservoir that has an auxiliary
intake on the south shore of Crab Orchard Lake (Ref 2). This intake is
approximately 1200 feet from the intermittent creek (Ref 52). Two
sources stated that this intake is used in the late summer and fall,
during periods of peak demand (Ref 17, 24, 50, 52). Another source
stated that it has only been used once since 1967 (Ref 2). The reser-
voir is filling with sediments (Ref 1).

Analysis of the sediments reportedly showed 54 ppb PCBs (Ref 52), but
this figure is disputed (Ref 2) since there are no analyses to verify
it. PCBs have not been detected in the reservoir (Ref 50).



18. BIOLOGICAL SAMPLING

In 1979 and 1980 (Ref 42), biological water quality sampling programs
were conducted to assess the extent of the impact of wastewater dis-
charge from the Marion Wastewater Treatment Plant (WWTP) to Crab Orchard
Creek. Sampling points were located on a 5.5 mile stretch from the WWTP
to Crab Orchard Lake. Crab Orchard Creek has a drainage area of 82.6
square miles and has a 7-day, 10-year low flow of 0 cfs. According to
the July 1981 Report by the Illinois EPA (Ref 42), Crab Orchard Creek
remains adversely affected by discharge from the Marion WWTP, with high
levels of ammonia, nitrogen and phosphorus, and low dissolved oxygen
levels.

In July 1982, lead levels were measured in earthworms, honeysuckle roots
and leaves, prairie vole liver, and white-footed mouse liver. The
highest lead levels (1.73 and 4.19 ppm) were detected in earthworms from
the Fire Station dumps. Earthworms at the Area-9 Landfill, Water Tower
dump and U.S. Powder contained less than 0.6, 0.49, less than 0.2 and
0.52 ppm lead, respectively. Honeysuckle roots and leaves had lead
levels less than 0.46 ppm, except for one root sample from the Area-9
Landfill, which contained 81.6 ppm lead. Lead was less than 0.28 ppm
in prairie vole livers and white-footed mouse livers at all the sampling
sites.



19. RI/FS SAMPLING & ANALYSIS SUMMARY
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AREA-9 LANDFILL AND INTERMITTENT CREEK

— — ~ __ —^--AppfonimoU Dump Boundary

Leg&nd
X Core Soil

Groundwater Wells

O Creek Sediments
--•-Transect Lines

Cratk

LANDFILL: Cores from depths of 0 to 12 feet to be sampled at nine (9)
locations on the landfill.

INTERMITTENT CREEK: Six (6) sediment samples, one downstream of landfill,
two adjacent to landfill and three (3) upstream by
the lake.

GROUNDWATER: Three (3) existing wells and any additional wells, if
necessary.



PLANT BUILDING COMPLEX

67 sites to be sampled at depths of 0 to 4 feet



EASTERN SECTION OF CRAB ORCHARD LAKE

SITE MAP

Hcwnpton
CtmUory

Rifugi

F1r« Station Dump

Legend
Sediments
Fish and Sediments

SCALE (MILES)

Dump

Lake sediments from nine (9) locations and fish samples from four
(4) locations.
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RE: ha/:, ^aste Sit2 C.iear.-iJ .^e?:."^ Nr^e

Technical .v;eetirg at C. D. NUS caileo ay J. bntff.an. 'JtEPn to
tiscuss SanqiTO CUMD site cleariua. fivt5r.oec ^p u£.:ni, L.:i£PH,
jii.jP", lii.uLiC, ni.EPfi anc K.uitiCol reutescr.tatives.



S--v&hi*.5 Ei.tC"rtIiJ - SEVItai L? PSE'/MvS INFLSi'iflTION

SIFB (PCSsJ, funaim;, stucy areas C

Jiii. 1S34 BY R. Rue lie, fcck Is';, i ft. ficsrris, Cart&rville, 1.1

LJ3FS - Survey for ratals in Deer nvers, and in

ftac-nConec' Irdustnal Dutacs on C,D. M*R.

R survey of DUQiis'ied interaction on retais ana';yses in

Ceer, a:'ic Banca/no, fire Station, water lower ard haaistQn

Cemetery tiurnas. fl crief site oackoroaria irciticea.

Saricaito started in ^346 ara left site ifi .3£i

Data frors Jurie i.5 & ;6, 1583 and Dec. 1583.

Deer - Mean Fb level of 5.6 pare.

3ian:s - fis: 4.6 - £3 pant in soils.

?3: 0.21-1.3 in Sansano D*JMOJ 0. £5-0. £5 in F3 O^KJ;

0.17-0. 55 in wT DUKQ; ar,ii 0.0.31 to £.10 in nC Durw

Soils at Sansaaio Darca tsaiJi) - Sa: 5iO-3£00; Cu: 700-3400;

Fe: 49000; Pb:.l800-S500; Zn: 1300-iOOOO.

3o:ls at HC oumo (33.11, nax.) - Ba: 140; Cu: 81; Fe; 13500;

Pa: 61; Zn: 142.
Soils a* «T cjtia 'ioOT, max.) - Ba; 140; Cu: 36: -a: iaOOO;

Pit: 37: Zn: 64.

:ur,. li, 1S34

Fro;-- r-?,:--o-;C J. J'LC.'.T;or. L-Bi-rtS. Was"i.DC1,.
"•: D. Ro£=r-jsr;er, _Si:w3/SCS

RE; _eat Gcr:ta^;natjcri of rtnr,€-Ta'.lec Deer a1: the

C,C. M»^, .-'llifiO.'.s

:-ci;.' Lear.r.e i-or

To 3ieri

SE; -CB

Su;c;;ary c.f i960 3. lihr-ois Lniv., CarDoncaie sampiir: of
liver viBst;£s froj; ceer ii'i 15 ii-inc:£ co,j:'itis5.

Results ir.cicats Pb rai,';:e frcrn not cetectaale to 13 aa;.'. icry

Aei^nt) anc averacec 4.4 33^ Sarraies fro;.i tns cic-seci area

of C.0. ^3 '^hicn induces Ear.naiiio cur'-p site) aver-acea S.i5

jjff. La^wS S'i'rvey iriiicates U ?o 3.3 p^si jiei KSipr;T,

Slfco refer t-o Ju.y 1564 Survey sy "?. ^ei.e 4 S. hcams.

Six catfisi samples were aMivied *'or PZ3s; 0.47-3.64 care.

i'jri, : 5, 1 584 Fr-i;-.'.' : ,j5;^.-/Se1:'. tea. P:'c ^rati buiiu'ar'y of information on sur.:̂ -:' £iecvric D-.,:I!J

Site covers £ - 3 acres: u£DCI owns arivperty; DJ;SD useo for

ay-srctiiccs frcu y.svifsecure o1? electrical co-^c^efiis anc

csaacitors; lar.cfil; is close to ana drains into C.D. La.-i.e.

Soil a? eage of ianafiii contains arounc li'COO ja:.i ,:^&3,

and Pa in the rfirice 7000 DSC,. Soil samples tet^eeri fill anc

lake snoh lower cunce.-Vvr



bn>bHir[i Hi-EC; "ilu - rttv PittvM-i.'5 ^.-['

Ji.in. :.13S4 Ffa: Jares C. Gritman, JSDu:'-Fi»£. 1*3n Cities,
Vo v'aicas V. Sdauus, USEPn, Chicago, Hi
RE: -.azai-cioiis *as*s Site at C.0. kitiS

Ci:y of Marion dra«<s na'cer froic lake o-.irifiQ asa* carcasesj
city BOD. 1*00. (In Reference fc , ODD. is 1402;).

Provides a brief senary of trie situaticn at the C.D. Kx4
Site. 3unwary of Fa ar.c PwB levels at sarigaino LUC 13 site a.'ic
in fisti; refers TO 9/£i/83 arid 4/5/64 coritract Etucies: ar.2
to 111. EPfi's 5/la/a4 H'lforcesie-^ Better to Interior
Secretary CiarK whicn oucliKes severs; deraarics conerninc
steos to re-viBCv tie C.O. ar

To LiscPfi-Q^PC, Illiifio:s
RE:?r'OJ03ec sa.voii^c of pualic water supoiies

r,-'-;:r;i irej rtolf, J5F*i3 so .-lies
RE: Histor:csi Buaiisary of Cofiiamiriants on CO \

on cc'nferer.ice teleahone caii to oescuss croaosec
saa:3iing proqra.ns for dioxiris and nefiiO fyrans in •HJCHIC
hater supoiies.

Fist invsscuatK'ns by 111. E3fi in li/S-Toj Hq 4 PCS levels
aelow FDfi iusits; soriie catfish anc carp has 2-4 .333 PC3
levels (5 sail iiBit).
La'K5 seaiKerils (C.JK, :979> did no; s":vi elevasec P.;B leve'is.
firaiysis fcr iesd in sou, vec.. worms anc rea-T/iials in Jun.£7
to Jud. :,:5oi i;iecorr in I-'BD. 1383).
Fo levels ir. ceer '.Dec. iS63, re.iorrec in P.or. i5S4i
5ic.'iif.icsn:.iy loner -nan iSB] reoon; f.'-o^n B. Iii. Univ.
r['B ;r, fisi EofiiDles (!DC^/IDUL, fiar.63) iess than l.'. cnm
Sansajo euro ?or;.= i'univ.of hejrasKa, Gc-;. 13S3J .iac £5G J:D
furans air:d 15.r 333 cioxirs.

rrj;:' /,ay''fi Pra".s, LsK: to Jc-'n clii:, "wir. Cities
AI:I i:CE a'a.lys:s - Fisri Sa'iaies in t.u, "i«H

Ira

Ses-^ts of PL'S analysis on fisn coiiect&c 4/:£/ci4 i 5/15/34
Co.'ice^rSviO'fia well islow rDfl iirsi's of 0.5 pa a for'1 ,-y,
0.3 3pji fcr Dielcr-;n, 0.3 pora for heptac.il or, 5 pp:;i for DDT

I'.swo or, coraraercial laboratories (Ariint St. -aDr Onio &
Califo.'i'.ia Kia,. -.a j. ) foi" cioxir. i 02^:0 "ura^ a--:i,ys:.s in

-. .-, ' • r.'. jfay CT. . so1* Merc on oceratioi'i at CJ-.'.D si;e; iar^avo v»as fiit cenar* or,
C.O. \»K in iD^b, sefoi'e area )»as I'/rreo



i i i i

-H'^^u ; -=wi

•jscosit !Mve ^ori'i-'ficnr.easusriyi warer- saciE 13 - 17 f-;,
t'.eials in weii sarnies toom) - fii c65-£330j Fe iCS-EAvO:
Pin (10-145; Zr, SO-75;; 3n '.iu-90.
Organics (ppa) - Er.oostiifaTe 0.04S; luidar.e 0.006:
chiorofo™ (5-13; '.'C£ 7; .JC6 Ii54; heotaclcr 0.005

fipr. -ror,? R, iiueiiB i R. flcar/.s to Sefuce Ka^acei", C.Q.,\wS
3JB: S-ji"vey for PCBs in Sorte fboncorien Ini. Duraos
anc Laxe Sec;men;5 o/. C. D.NM

3:re uaCkgrouriL, review- of repwtec 3CB leveis et oumjsi:e
i fi5,n. PC6 (fl-rocior, i3pa;i in sites - «T 2u;r,p: (0.05 - 0. 15;
hC Duma: (0.05; firea 10 soils; <0.05 - 0.07; U.S. Powder
sons: ',0.05 - 0. 2"t; Cresk fialow Sarigaico Dm'. 2: i. *t - ^;
and i-cwe EEtiCients: (O.C5 - 0.76.

ICT. 17, i'iteZ- Fro:,'; rtayr^e fleams, DO I to Cr. Ja-ves Edier,h*S Coord.
.11: Hai. ,-vaeia Sites or: Barvice Lsr;d5

Iceritifiec A sites on C. D. »vTicn jsay const uu:e a "laiarc.
1. Saf.ua:u- 135000 cu. yd,) f&.ace^e, fcBs, iiio.Kins 4 fyra
£. Fire Station D^r^o - PS
3. kater Toner DJBS - PS
A. Sutsreiie Jiaunt- - Pa, Lc

30 ^ Get . 7.1=63' : rc^c, •-. LT /.eara
sis of -CDC i F_ll.:

ka to rt. -<Nei .e.
r ioii car;3ie=

iw/KS Prc'cecures, results c.-f ariiiysis i:r? co:ii -
Tetra-CDD U..a.i. '-2fiia.-C-'} i r . .c .J , -,sx£-CiJD (i

-en: a -CDF i 5. u-ii.-t;, -exa-LjF\S.i i li.£), r-ea:a-LJr iu.ii
ui . D / , 8f:C uC v c ~L J1" i * . C ) .

{. S, byra.'.'.. Ecoiopy i Er,v.rcr;.'E''it
iivs Si ts - î ii? Ir-ir-sc'ic^i •raror-;

.0 ."-art iC'E iVo'-'E'IV

So:: surface "eaviiy con:6r;-:nc.ted witn Pa arssnate,
Srocior i£5% H,"0:;ior lî i, jri

C'jrita'i-.iricticn ai-i'r.^ swale d;-*ifistrea;ii of durr.p.
.'Jir.te au:ii;-2d i'i a Sfta^e, DMr'ied i cove^ej ivitr. so
Hover -its eroce-: sir.ce Saricamo £ uS.-*i3 covErec .va
:T iovfices eb';:r.a;;es of ssrTieamiitv, rairrfai.i,&:c.

hrorii b:c:i ^yr-£a: 10 r; .e
.<;; C, 0= '.irii - sanrai,-.: i.o.vj

^'.ei.'o on s:t£ v i t ^ t i tevc.iysicai hcrv - ir:a:ris;oiT!eter survev
t :J :Ufdoe uuritC- iie'iiil, S st isi i ir f"5'i'a."t id1:'. «C- ict-iff .^"ir



~ Hi'vit* L'?- -i£v'!LL'D i.Nriftf'r ILiM

DfTE TITLE

xay £2,1^64 rrora J.Craig Potter, LSFU3 to Senator flian Dixor,
K'. Presence of PCBs in Craa Grc^ara Lan.e £cosyste;s

Dumo site estaolisneD ir, cooceracion with FJa; W5s:;e oil
anc oihei" cebris truckea 'to cut:o sue. aiMj ournec witn
refuge fire trucks arid fireweri stanning DV.
ftboridonea :n late 50'5, early 60's witnout fiii cm or cao

Backcrcunc of situation ana results of saaoling procrara.

3. i3St

From Sicnarc Carlson, IL:_. EPS to Kayne fleams, FKS
3£: Notice of Sealinn of S::e

Fro;.1. Robert r;:
3u3: ?CB tonito

, iPR-Dw^C to Sic^iard Rueiia,
r;: in D.D. Lane

Notice orcvices site backcrounc; s:te usec as an awi'jr.irion
handiing facility; powerful explosion at site may account
for ^icn ?b levels; site lessee &y Bar.caifio from uSDDI from

1S46 to 136S; £0000 DM ?C3 levels a-is 7000 pae ?3 levels.

Corceritratiors of PC5s i selec'ec organocllonce coraour.cis
at iS sites in C. D. _ake anc C.Li. Greet-; uostrea::: of Lao.
water sasoies: PCBs, cielnrin. cniorcare. DDV, Encrin.

.'iietnoxyciior. 3iC, fiexacnk-roaerizerE sad aiariio ;S55 :ian
cetection limits iO. 0£ sab for cfiiorcane. 0. ui CD3 *cr
oiners); oBntacnioroa^eaoi >i).0i a; 6 sites iO.Oid rnax. )
aecirignt sarra'Jes: PCcs (10 to £70 DUJJ dieicrin <.:

cnlc-rdar,e iSj'to'Eal DDr {.0; arid heitacilor-ejiixice t; KSS.

Quarterly sat.i.^ies frc.:3 Sefuce Fire DeDt. , fcoacs i Gro^ridb.
Safety Office, InCustna. Blcn. . in *t/£4/'a4, ".".-l-li rafiasc
fro!ii 0, 0£3 - 0. £40 D ,̂, wr/n 0. ;3£ pern averace; on 1/S7/84.
0. ii'9 - 0.190 ;nr.', witi 0.175 average; on ll,'9/d3, 0. liO -
0.150, witn 0. 13S ave:ape: ar.d ors 7/c6/63, 0.137 - 0. £4ii,
hitn 0. 1'33 average.

•'c.V j.'-_rL-

5iie
•j. u. L.-a^e CTic Ot 1; .c.r<£3 r.C'n 1 * SrEG ii D3rt C?

TdM; inere are r;j e<
i for PZc=>.tr.e 5.0 pcf/i F

-r:'ii *.!C"nc'. LTiff-jrr, tco.'.cyv & r.nvisvf,toe"'':., Inc. ""-ree crour,:ha:-er ^criitcrir.
Direc'jM'i Doc. ;i":./ ' r jO Ra-fijOu-Oafi, ano foar or,-s::
jT':;hng lots, hyc-rosso cacKproji'.d - C.is. Lake ma

fed exc.usiveiy ay surface r,ifi-off; a.-ciiria



t I

ftp:".
:rdi\ ::':.EuA to- _es ?rrw''.&.'<o,
•iE; Tcoacc-.OLy fieaort on Fisri

-r:r Puts ir.o cat a.'.

3? -5 rr.M! <<, rt-iei is, Fid to 3ef\;:e

£ja: Survey for PDBs or C, D.
rievisw of :-"2B t jxic.vy ^:- "is-. £ ii;a,™_5.

7/£7/6£ PCEs caiaiC'Su) i* Eieciric cu-,:o sc-;is tii - £0554;

i 53aj,V:erii; (O.i - 3. 3£); J^r-s/Sso !di f:;ri cata s tO. Oi -

9.3); and Lee. "Si cata on deef fat «j. £7} i t:£^.e (u>. 10J

-en iSSii vcTi 3, ^'iielle, Fhi 10 Se'j ia ^c.r.a

'jjD: l^a'^ut'v1 ._Evgi5 in C.L. L3-°

Review of He cats: for irTt, 0.13 - 0. tfi .ic-:.',: for iSii,

5ass 40.05 - 0.35 DUM. 3s:. '32 ^C3 liO.i' - 9.3 jiiir; «;•£ .-:• iS.

- 0. 14) ir.ci-cec.

Fr.::^ ??. Rueiie. rV5 to Refuce

SdB: Earvev "or- L.eic cr.- C, j. .'v-;:;

BacKcrOuf.a on s;s.icy area. rriEtnccs i rssuitb. ioii ;as;3lHE

r>ci.", toj i ; f: ess:.", sartiiWKs, v.ice, eve. jur.= i7 i

July 1, iSS£ £5.'i!-lEB coi^ECtec frc'-i iU sixes - G.'e&.-.Driar

U.a. ?oKcer. F3 Du.aia, A~ Du;;p, h'D Duniii, Car

ri::, e; c. _r. "re»^. 1 ... S:. ̂ rirs'. y1 cf BCE. .L'dO-il data foi- r-ine ''iesw .-.etaia I;1! iiv&i-s 'if 'i1!: ^r-i

_•.:.'.; i »;a?:£:io.'i :'i '-:e;a'.5 ir. k.:ver= ;j': ta::.efl casr1 KI 2^ ....ir.ois coufities. I'i L,.L. '̂ i, ;:.sai'

i:e: Zser :.ri I! ..i-ius cor,cstr;rct io-r.s lin jpf'i ^e/a - 1C 0.43. Co O.ci. LT- 3.:.

Cu 11 L, ;'g dih n?; i.-i. V, 4.5, .o i.c 4 If. ci.

»;. :-:a;:.E,rr,5 to li'J'.v.S "-•rc-;c-Li: I'src^E1.-
."e'::ica.. Lorics''i:';i';ic/: CT'I !L. u. Sd'.:..:5

Si^inarv of ca'.a cat 'ere; over 2abt vea?" - iSSi Se:;.r:s

•<. ;i-is !.'.», ariC 2M1 ;.i. L^- Ee.;;:ai;'.'ic Data.

-'C5= u'i;y en Sar.casic Dv."i:. ^CjS i PJ :r. ail i£ i'.TEE.

Saisca-iio cu:.o - i; nOOj-j D-.:H, sf£ rtBs ;i:^00 ::;;,

I L I . U L H :o "^r.
i'.:.i !•£ f r ' j V L;5£r iai Jlr-:! aV j. [i.

>l-:r; nates iest;c \ c i f 3 a?iiiv2Ed in ceer fat;
ilSCcCr.'ji'! L;ii:iVi /,Sr'6 C .O l 't-li v. iO 33.'.

'•ore i:e'.cC-:EL, exis;; Lie^rii: iO.Oi-O.O: :•:;,.; i

I'.'.S iO. Oj'j-v. Jz) in cr.e Ea.'VJ.s.

. af r . ''\.ni;-_f :" t .riii", lii.ErH. ors I-itv •'.?" .'orior, treat. i~.tr .t G.ar:c



1 I t I I

!' ELEC.SIC -

ceotns. u.arfifi.- area li. c acres; dec': "is b - i'J f:,

9,1561 -ro;r David Stal l i ro.rkS 10 Rr Suelie
H: Tfview of PCDD i P^QF Sec-or: fr'-oii M.Gross

JniernretafciQin cf ca;a ;n Heaort (6/E6/&3). DISCUSSES
relation of PCDDs t Pars to ^C5 isvsis-- in so: is 4 toxiciv/,

47

?ro!s Mc'iaei jross, j. of NeDrasks to S.-i
SE: "CDDs i ?CE-s Data
froii! *aliei" Rednion, L'SEPfl Se;.V to KerTn=t
S=: Trio ."^cort - r,ee:inc st L. D.\*R

See Report dateo Oct. 7, 1963 from ;'.. Sross

.'ieetirig or' con.-asuratitjri of tns Rsf^ija AITH ^CBs, -j, ecc.
Heviertec 3 F*3 Reports on PD5, Pa i hj levels sy *. Suelle,
Serial s^oios, n:s"ory of occupants, i 31335 hJii"; .*i. L-'Too.e,
Itej's collected or; site iriciuce casacitors win Sar.caino Li-SS

on tnsi., ariu o-;ner 3ie:?fib I'-a-; navs ;=en fourii: at otrsar old
cisoosal 5ivf& ar/a suspectes to fiave oriLinateG from
•/lorlc l»ar li SK-. rat ions yU'is.

In Me 3ast 1C yr&, Refute nas cisposec 5,000,000 counca
of s;orea e^piosives, ^icesareaD proD.i.s;i aapsars to je Les:,

., . -. o-i synopsis of s-.eetir.c or: 7 / £ L / & 3 attec.cec 2y
IL:.i}jC arc uaEPri a* h'f'iice rj,

-C — v-1- .. « —iCc .e . _rt jr to !<i.!se. J:et;/Dac: •ve&tir.c i . . \ .« : sv.e'ice: :•'/ L ' ^ .
Ili.E-H TO JlSC^s'a :i:r.X'V'5iliy 0V -C& dji'.':3 liiluHlfl: li'iUO C. L.

-s.^e. Bee al&o .y,e::o of Sue. li, l^cj Dy iialt&i- i=:;iior..
Ji.£ acre Sar/nfiK' L'u.io is or- SSE-; c/,o o' C. D. uaxe.

_a<a *jatsr for r'i;a:fr; ;.i,'7' ::c
.573 Il:.E-n: il-£7 psa -CB ir.laK.e seniicents!
Ju:':b libS ^S^n::: :ii3£-r.)594 CSffi PL'DS I'f: iOilr

•iE: :: '.in E'a-v.D.'.s :''.3ly;is -.^iior' *'.ir C.C, L.a-e

: fv - - -ttr," -:;

See f'sr-v-j :^: 'f/:l/'iJ ^v P. .-aiaciir.o

Results of JCb (Hrcc.o;- ici^i, ;r. JE.-.-J analyse i« lei-re
rsouitrr aa=i i-lli - 0.34), rria^nei cav i!"1.i4 - _ . i ; , o..-.,e:^
in.c.J, rt. D'dpo.Etn.:. i, c-Lii-'ieaciri, c. i, arc car 3 iO, Oi-';,
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i/i V i c i n i t y cr .''anon l.a^zria^sr VrsatiiErr;
Xariori, ILL. l3?3-i360.

Vabies or wjit^ qua. i ' iy :=;:a fo:' i'975-60 :ric^.V5c.
C.-j. Creek Bowttstreo:;; of / /JTP remaps adverse.',' aff t . tec

mf; hitn saMorua-iN a-ic cnassrsc-rus, low cr=io^-EO oxy^e^
Dc-riiicersciB oceanic enr lender t of ea&t ar.-n of _a.te.

5v: ^ . H . ^ f e i l y i R.L. r i te , ."csizor:^ LMU,
s^E: Cne;:::cdi fina.ysis of ri,ir';ca. iec'.siSK'

273 sediifigr;; sa^iei coii2:-tec frc;fi 63 I;iiric:5 iaK.es :.t.
iuiMns." 1379 were i 'laiy^sc; fo." v3, COD, rr^risnta, 'isavy
n^eti;£, anc orci'.0u^ior;r;e cc-rajcuncs.

C . G - L3<s: D'i&i s^re area. 3lj f*. :.iah. - £ u ^ " < :J9i6l o^rs
na'i-e^s.isn crainsie ores., b^Sli acte. ' t storane capecicy,
0.739 yr rsisr.;:-:^- tin*. "f.o s,:';s= 4 H ia;iDies/5irt .-s^vj

!?7 Sne & r^ i r ic : vS 5», Total S O.ib pp;.i. "c,*£i "- 0. ;3 DP
7a2lea Of Va:ll=5 ). r i C ^ U C K ,

70 sirca-n locanor.s in tg:i.iar,-=c-ri

3ooL ^ater G u e i i t y :er-=;na!»iy fouri in £irta;i:S in Tine
sinicnerr. por t ion of ';je aasiri wier'-s C. 0. :v^x i S'awnee
teia-poiiu'c&i; cor.Ditions evicer.t in ^ i t t ^ e 3. D. LreeK i

Piles ?or<. froiii Cai'joraaie to corr-fiLence «it." C.O. _e,^:e.
Bortosc Eeci:..=n:s a:. £ s;t£5 in C.u. Creek cowrs^reo f r o m

.ilariori h«o ele^aceii .eveis o' r.eavy rnstai t jesiicicss.
PCEs T' lJtaoiy h i cne r in C. j.Cree.n se:iifi6M5.
Sele;;ed ccntaiur^/riB in ':isn flesn aelon .-On inciis.
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ATTACHMENT S-8

FIELD RECONNAISSANCE SKETCHES

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

U.S. FISH AND WILDLIFE SERVICE

DEPARTMENT OF THE INTERIOR

AND

SANGAMO-WESTON, INC.

O'BRIEN & GERE ENGINEERS, INC.
1304 BUCKLEY ROAD

SYRACUSE, NEW YORK 13221
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19
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3/7 -I/*''

JOB NO.
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O'BRIEN & GERE
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2-T—

BY DATE

y*7/SS

JOB NO.
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